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The above photograph contains a 
remarkable story. It is the heart of 
the new front-wheel-drive Chevrolet 
Citation, Pontiac Phoenix, 
Oldsmobile Omega and Buick 
Skylark. And it has a number of 


features that are standard equipment. 


Transverse-mounted engine. 
Because the engine sits sideways, we 
can reduce overall length, yet design 
a car with plenty of room for 
passengers and luggage. The one you 
see here is the available V-6, a 
4-cylinder engine is standard. (These 
GM-built engines are produced by 
various divisions. See your dealer for 
details.) 


MacPherson Strut front suspension. 


Helps us design a roomier passenger 
compartment. 


Rack-and-pinion steering. Offers 
quick, easy response. 


Front disc brakes. A new low-drag 
design with audible wear indicators. 


Radial tires. A new design with a 
special rubber compound to lower 
rolling resistance even more than 
"conventional" radials. 


Delco Freedom? battery. 
Maintenance-free, never needs water. 


Maintenance-free wheel bearings. 
Completely sealed bearing assemblies 
are preset for precise clearance and 
lubed for life. 


And more. The aforementioned 
features are just some of the standard 
items you get on these exciting new 
front-wheel-drive cars. You also get 
others like self-adjusting brakes, 
carpeted passenger compartment, 
Body by Fisher construction and 
many more. 


GM's New Front-Wheel-Drive Cars 
With a host of standard features including 
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Take a test drive. If you ve never 
driven a car with front-wheel drive 
before, we're convinced our front- 
runners for the 805 offer you a great, 
new and rewarding experience. 

If you have driven front-wheel- 
drive cars before, well—these are 
about to bring something brand-new 
to the ball game. 


GM's 
Front-Runners 
for the'80s. 


Chevrolet Citation, Pontiac Phoenix, 


Look into buying 
or leasing at your 
GM dealers today. 


How to project a beautiful image. 


To make the most of your slides, nothing does it like 
a Kodak Carousel projector. For bright, crisp, colorful images 
on the screen. With eleven models to choose from, you can get 
just what you want in the way of convenience. And in the way of price. 


All Kodak Carousel projectors use dependable gravity to drop 


each slide in place. All feature a superb, f/2.8. e 
ll i TIT) 


field lens for bright, sharp viewing. All a 
DW92-GZG-S3 


Attention, international travelers. Kodak now offers an automatic 
multi-voltage Carousel projector for use in most parts of the world. 


Kodak Carousel projectors te 


The ерим ones. O Eastman Kodak Company, 1979 
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Racing men. Under that hat, Texan Jim 
Hall. The innovator. First to put an airfoil 
wing on a race car, first with a plastic mono- 

coque racing body. Al Unser. First Triple 
Crown winner: Indy 500, Pocono 500, . 
Ontario 500. Goes for Indy win No. 4. 
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C car. Proud ind MEE i in its Pennzoil colors, 


Chaparral Racing team's entry is fine-tuned and ready to be turned loose. 
Put Al into it and it becomes a 200-mile-an-hour blur. 


e oil Pennzoil. Because 
UY $ you don't take 
| E | chances when you've got a chance to win. If 


` you've got a car —any car — we've got the oil. 


| Pennzoil Ask for it. Al and Jim do. 
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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, 380 


Madison Ave., New York, N.Y. 1001 


7. Because of the large volume 


of mail, we are unable to acknowledge unpublished letters. 


Marisat phone numbers 

| enjoyed Irwin Ross's piece, "Marisat," in 
the February issue, but to use the system 
takes a little more information than the 
article provided. A friend of mine, of 
Atherton, Calif., recently used Marisat to 
call someone on the cruise ship Royal Vik- 
ing Star, which was then passing through 
the Panama Canal. He confirmed your ar- 
ticle's favorable report of a high-quality 
connection: "Just like talking across 
town, but a little lower in volume," was 
the way he put it. 

He also advised me that it took several 
hours of sleuthing to contact Marisat. Ma 
Bell's directory-assistance people put him 
in contact with marine radio, next IT&T's 
marine communications, and finally 
Comsat. The folks at Comsat came up 
with a number for Marisat: (B05) 525- 
8333. My friend tried this and made con- 
nection, only to find out that he was talk- 
ing with Marisat West (Santa Paula, 
Calif.), and the ship's antenna was locked 
on the eastern (Southbury, Conn.) Maris- 
at. Another number, (800) 243-3640, a wait 
of a few moments, and voila! Communi- 
cation. My advice is to chisel these num- 
bers in stone. 

Robert C. Deasy 


The 805 number your friend was given for 
Marisat West is for California residents 
only. Others should use (800) 235-5969. 
His number for Marisat East is one of two; 
the second is (800) 243-3647. 


Baking soda, not powder 


in response to Mr. C. R. Miller's sugges- 
tion printed in the February "Readers Talk 
Back" (page 167), | must warn you and 
your readers that his solution to quench- 
ing chimney fires is deadly. Baking pow- 
der can be very explosive when it comes 
in contact with open flame. I'm sure Mr. 
Miller meant baking soda should be used 
rather than baking powder. 

Because of the confusion between bak- 
ing powder and baking soda, | recom- 
mend that only an approved fire extin- 
guisher be used. 

Jon A. Evenson 
Asst. Safety Supervisor 


Seamless solar collector 


| read with great interest your article on 
Dr. Robert Erb and his seamless solar col- 
lector panel. Do you happen to know if 
this is in production yet? 

Louis Brouwer, Howard, Colo. 


Daniel J. Ruby replies: “Dr. Erb's solar 
collector is only a prototype. It will be at 
least two years before a product is on the 
market, he advises us." 


Triple-wall chimneys 


In February's "Shop Talk” your item enti- 
tled "Triple Wall Chimney Ban” is of great 
concern to us. The General Products Com- 
pany has successfully manufactured a tri- 
ple-wall All Fuel Chimney System since 
the 1950's. Our product has been ap- 
proved by Underwriters Laboratories 
since that time, and our company is rec- 
ognized as a leader and innovator in the 
industry. 

It is our contention that your item is not 
based on fact. We would like to know what 
test data have been used to support your 
claim that triple-wall chimney pipe should 
not be used for wood stoves if you want to 
minimize creosote buildup. 

Our Air-Jet System is a triple-wall sys- 
tem; however, it is of the air-insulated 
type. It is not a thermial-syphon chimney. 
But you say that no triple-wall chimneys 
are recommended. We disagree with the 
content of your article. 

R. Hunter Morin 

Vice-President, Marketing 
General Products Company, Inc. 
Fredericksburg, Va. 


Al Lees replies: “My ‘Shop Talk’ item was 
in error when it implied that the state of 
Vermont had banned the use of thermal- 
siphon (triple-wall) chimney pipe for 
wood stoves and fireplaces, and that oth- 
er states might follow suit. In fact, Ver- 
mont has no such ban; the only state to 
restrict the use of UL-listed prefab metal 
chimneys is Maine, where they can't be 
connected to certain furnaces. The item 
was not meant to include the air-insu- 
lated (sealed-end) triple-wall chimney of 
the type your company makes. This kind 
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Americas 
favorite couple 


Seven and Seven have been going 
together for over 40 years. For a perfect 
marriage, just pour 1% oz. Seagram's 7 
over ice in a tall glass, fill with 7-Up and | 
enjoy our quality in moderation. 


Seagram's 7 Crown 


Where quality drinks begin. 


| NE 


SEAGRAM DISTILLERS CO., N.Y.C. AMERICAN WHISKEY—A BLEND. 80 PROOF. 


©1979 Toyota Motor Sales, U.S. A . Inc. 
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Why is Turtle Wax car wax the 
number one seller in the world? 
Because no other auto wax weds 
ease-of-application and blinding 
brilliance with that one-and-only 
Hard Shell Finish* protection. 
Through the slashing blizzards 
" of Alaska's tundra; through the 
| ha NN" | relentless monsoons of Thailand's 
Mls Largest SE rain forests; through the shredding 
Liüuip car WAX salt spray of Venezuela's rocky 
iy. cg shoreline, the Turtle takes the 
k (GE 1 beating and comes out beading. 
| 3 Turtle Wax car wax — world's 
best seller. Nothing outsells it, 
because nothing outshells it. 


* AS А 


RLD’S BEST SELLING CAR WAX Å 
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Modern Steam Automotive Activity 
Begins in the June issue of 


LIVE STEAM Magazine — along with the 
every month coverage of steam technology and 
mechanics of interest and value to every 
engineer and amateur machinest. Don't miss 
another issue...subscribe now to: 


LIVE STEAM Magazine Box 581-A, Traverse City, MI 49684. $16.00 per year 
in U.S.A. — $18.00 per year in other countries. For credit card orders phone Toll-Free 
night or day 1-800-824-7888, Operator 379. California only 1-800-852-7777. 


PS readers talk back 
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is not the culprit; we want to make that 
clear." 


In 1977 | made the mistake of installing a 
[triple-wall, thermal-siphon] chimney 
through a flat roof, using about 42 inches 
of pipe. | have found it necessary to clean 
the pipe of a hard, flakey buildup every 
month, even though I'm using hard wood, 
seasoned for one year. 

H. Columbo, Hamilton, N.Y. 


Taper-cutting jig safety 


Considering your usual concern for safe- 
ty, | am surprised to find that you are ad- 
vocating the use of Mr. Haase's "Taper- 
Cutting Jig" by hobbyists [Feb.]. 

It is a very poor practice to put metallic 
material in the cutting line of a woodwork- 
ing tool; specifically the metal stop block 
nearest the operator and the metal strip 
used to maintain the adjusted angle set- 
ting. 

These hazards can be eliminated by 
making the stop of hardwood, mortised 
into the existing 9^e-inch slot and pinned 
with a 36-inch birch dowel. Now, after a 
few errors, it is replaceable. It isn't adjust- 
able, but it does not need to be. 

Next, the angle-setting strip can be 
moved to the upper surface of the jig. It 
should be made in an arc, and the pivot 
points selected so as to insure that at no 
time does the metal become exposed to 
the saw blade. A simple screw-washer 
combination will keep it anchored. 

Mr. Haase has one of the best hinges 
that I've seen on a tapering fixture. | in- 
tend to incorporate it into the next one 
that | build.. 

Ed Seitzinger, Aurora, Ill. 


Is Dr. MacCready left-handed? 


A detail of your December cover, showing 
Dr. MacCready running beside his Gos- 
samer Albatross, caught my eye. Mac- 
Cready is wearing his watch on his right 
wrist. “Left-handed?” | asked myself. “Or 
was the negative reversed?" 

How can | tell? No coats visible to see 
how they are buttoned. No license plate 
on the bike. The prop! | turned to the arti- 
cle—four more photos with props show- 
ing. In three it looks as though the pusher 
prop must turn counterclockwise. In two 
(the cover shot and one inside), the prop 
must turn clockwise. Alas. 

Aha, the door! On the cover it's on the 
starboard side. In the article it's shown 
three times on port and once on star- 
board. When it's on starboard, the prop 
turns clockwise. When it's on port, the 
prop turns counterclockwise. Could it be 
that the door was moved and the rotation 
of the prop changed simultaneously? Un- 
likely. 

| submit that the cover negative was 
reversed—and | appreciate the much bet- 
ter composition you achieved by doing 
so. Thanks for an interesting few minutes' 
diversion. 

Wil Berg,Los Angeles, Calif. 


Caught! 
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This $20 pager can control 16 
of either your appliances or your 

lights. There's no installation required 

and the complete story is explained below. 


You're in bed. It's.Jate at night and youre 
watching TV. It's time to shut off your TV, so 
you reach for a remote control device, press a 
button, and off it goes. 

That's not unusual. But what is about to 
invade the typical American home will be. 

AMERICA WILL NEVER BE THE SAME 

Scientists have developed the technology to 
individually page any light or electrical appli- 
ance in your home and command it to go on or 
off from a device that fits in your pocket. 

Remote paging requires no special home 
installation since it utilizes your existing 
household wiring system and small inexpen- 
sive modules that plug into your wall outlets. 

The systemis also very inexpensive. It costs 
only $13.95 per module to control any light, 
only $14.95 for any appliance, and less than 
$100 for a complete paging system. 


WHAT IT WILL DO 

Remote space paging will perform many 
useful functions that will pay for your modest 
investment. 

Security From your bed, you can turn on all 
the interior lights, your exterior lights, and 
sound an alarm to warn your neighbors. 
Savings You can turn on your air conditioning 
system or turn up your heat just before you 
arrive home. The savings in energy will 
practically pay for the system itself. 
Convenience Wake up in the morning to a hot 
cup of coffee, the TV, and a car that s ready to 
go as you tie space paging in with a compu- 
terized timing system. 

HERE'S HOW IT WORKS 

Space paging is easy to understand. You 
hold a pager in your hand and press a number 
on a calculator-type keyboard. When you 
press that number, your keyboard sends out a 
digital signal that is picked up by the electrical 
wiring system in your home. 

The digital signal pages only those wall 
modules set to the number you keyed. If you 
page a light, for example, you can also page it 
to turn on, off, or you can even dim it (just like 
the dimmer switch you have on your wall). You 
can page an appliance such as your coffee 
maker or toaster to turn either on or off. There 
are up to 16 different electrical devices you 
can control with your pager. 


A PERSONAL SYSTEM 

Because it is so easy to use and so inexpen- 
Sive, you can start with just a few modules and 
expand later. There are modules that plug into 
your outlets, and modules that replace your 
present wall switches. The system can be set 
for hundreds of different codes, so even if your 
entire neighborhood has space pagers, you 
will be able to privately use yours without any 


Control your entire home from your pocket with the 
world's first micro electronic remote space pager. 


interference from your neighbors. 

To make space paging work, you need a 
device to generate the digital code and an- 
other device to receive and transfer the signal 
to your household wiring. There are two sys- 
tems available to do this— all adding a degree 
of versatility to the concept. 


Direct-Controlled The direct system consists 
of a control unit at $39.95. The control unit is 
plugged into the wall and placed by your bed or 
at any location you select. To open, close, or 
dim a light, you press the appropriate number 
and press the function you want to perform. 
You also have the option of using the system 
with a remote ultrasonic pager. You point the 
pager at the control unit and enter the 
command. The remote pager lets you move 
about a room or area and is an optional 
accessory of the direct system at only $19.95. 


Timer-Controlled The timer-controlled unit 
costs $49.95 and consists of a digital clock and 
a memory. You can program the exact time 
you want each light or appliance to turn on or 
off. You also have a "dynamic living pattern" 
switch which controls the lights randomly and 
automatically to make it look like you are home 
while you are away or on vacation. You can 
now have your TV wake you up, your coffee 
started, and even your car warmed up in a set 
sequence every morning. It's like having your 
own invisible robot. 


TRY THE SYSTEM NOW 

We recommend that you purchase a series 
of modules, wall switches, and the direct sys- 
tem as these components are available right 
now. A good starter package consists of one 
plug-in module for a plug-in light at $13.95 
(Order Nr. 3011), two modules for appliances 
at $14.95 each (Order Nr. 3012), one wall 
switch for $14.95 (Order Nr. 3013), and the 
control unit for $39.95 (Order Nr. 3010). The 
total cost for the package is $98.75 complete. 
If you wish to order the remote pager, it costs 
$19.95 (Order Nr. 3014). If you wish to order 
just the starter package, use Order Nr. 3015. 
Postage and handling will be $2.50 for each 
order no matter how many modules or 
receiving control units you purchase. 

When you receive the package, set the plug- 
in wall modules to specific numbers. Plug in a 
light. See how you can turn on and off or even 
dim the light. Connect your outdoor lights to 
the wall switch. 

Then plug your TV and your coffee maker 
into one of the appliance modules. Plug your 
control unit into the outlet by your bed. When 
you're ready to go to sleep, turn off the outdoor 
and indoor lights, the TV, and go to sleep. 

The next morning, turn on the lights, the TV, 
and the coffee maker from your bedside. Get 


dressed, and when you arrive at the kitchen 
table, sit down to a hot cup of fresh coffee. 

Let's say yourre in the living room and the 
lights are plugged into the modules and the 
control unit is in the bedroom. No problem. 
You can override the system by turning the 
lights on or off manually at your lamp switch. 

After you experience the convenience of 
space paging, think of how you can expand the 
system inexpensively, adding modules to 
more of your lights and to your wall switches so 
that you can control your remaining exterior 
and interior lights. Visualize the security that 
can be yours once you can control all your 
lighting and electrical appliances from one 
central location. Then order more wall 
switches and light and appliance modules. If 
you want to control your lighting from two loca- 
tions, order another control unit or order the 
entire system you want with your first order. 

Once youve turned your bedroom into a 
paging command center, there is one more 
expansion possibility: the timer-controlled 
system which will be available early in 1979. 
JS&A customers will be advised first of its 
availability. 

JS&A is America's largest single source of 
space-age products. We back the system with 
a prompt service-by-mail facility, a one year 
limited warranty and a 30-day trial period. If 
you re not completely satisfied, simply return 
the system for a prompt and courteous refund. 

Space paging will bring you freedom, 
security, convenience, and peace of mind. It 
will save you steps, time, and money. Finally, 
right from your bed, you can control your entire 
home's electronics - something that only a 
thousand dollar home computer could have 
done until the space pager was developed. 

To order your space pagers, simply send 
your check for the correct amount (Illinois 
residents please add 5% sales tax) or credit 
card buyers may call our toll-free number 
below. Please also specify the order numbers. 

Let space-age technology turn your house 
into a home of the future. Order your space 
pager system at no obligation, today. 


О NATIONAL 
CS SALES 

| JU o Ҹ GROUP 

Dept. PS Опе JS&A Plaza 

Northbrook, Ill. 60062 (312) 564-7000 

Call TOLL-FREE ........ 800 323-6400 

In Illinois Call..........(312) 564-7000 

(©) JS&A Group, Inc.,1978 


LOOK LISTEN 


By WILLIAM J. HAWKINS 


It's called a “Twinch,” which is short for 
two-inch—the screen size of this JVC B/W 
portable TV with AM/FM radio. It mea- 
sures 24% by 5% by 7 V5 inches. 


Sleek, unique, and for sale 


| was one of 53,498 people who attended a 
recent Consumer Electronics Show in Las 
Vegas. At these events manufacturers 
from all over the world get to show off 
their new products to dealers. Literally 
thousands of products are displayed by 
hundreds of companies. 

Usually, each CES produces one parti- 
cular item that everyone touts as the 
"Hula-Hoop" of the electronic field. This 
time, however, it was like an Easter egg 
hunt—goodies everywhere. While there 
were no startling new inventions, the new 
products were certainly unique. l've chos- 
en just a few here as a sampling of how 
the home video and audio scene is chang- 


ing. 


Quick looks 


€ This may be the year for video discs. 
The trial sale of Magnavision units in 
Georgia was better than Magnavox ex- 
pected, according to a company spokes- 
man. Pioneer will be offering the MCA in- 
dustrial version under its brand soon, and 
RCA is planning to take its system off the 
shelf and gear up for sales. It should be 
an interesting battle over software. 

e Still more home computers are com- 
ing. Atari, the video-games maker, and 
Teal, maker of the first solar-driven elec- 
tronic calculator, are now offering home 
computers. Both have graphics capability 
and both are programmed in BASIC. 
Specifications (too many to list here) are 
impressive—and available by writing to 
Atari, 1215 Borregas, Sunnyvale, Calif. 
94806, and Teal, 251 E. Victoria Ave., Car- 
son, Calif. 90746. 

® Most VCR makers are coming out 
with a portable recordericamera combo 
(such as the one above) as a replacement 
for super 8 movie cameras. Film-camera 
makers are meeting the threat with new 
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Twelve-lb. power amp fits in a 6%-inch 
cube, but delivers 200 watts per channel 
using a new magnetic-field technique. 
From Carver Corp., Woodinville, Wash. 


Portable video cassette/camera combo is 
designed to replace conventional home 
movie film. This one, from Sony, uses a 
four-pound Trinicon color camera. 


| was amazed by the ultra-sophisticated 
electronics some of the products show. 
(Compare these with products of just two 
years ago.) Miniaturization and versatility 
seem to be the by-words for the next gen- 
eration of home electronic products. 


cameras that can hold up to 200 feet of 
film. That 12-minute footage may not be 


enough to sway buyers from the two to 


four hours of instant, erasable, video tape, 
however. Kodak, for example, is discon- 
tinuing all home sound-movie cameras, 
and is reportedly working on its own VCR/ 
camera system. A spokesman for Foto- 
mat, which got into the video-tape busi- 
ness some time ago, said his company is 
working on the premise that home (film) 


movies will be obsolete within seven 
years. 
€ Dust off those old 3-D paper 


glasses—you may need them for future 
TV specials. А 3-D system has been devel- 
oped for television by Digital Optical 
Technology Systems of the Netherlands. 
Image information is converted to 3-D by 
optics and a digital electronic system, and 
transmitted using a conventional TV sig- 
nal. At the TV, no special optics or circuitry 
is needed. Just put on the 3-D glasses and 
enjoy. (A normal image is seen without 
the glasses.) Tests of the system should 
be presently underway at TV9 in Syndey, 
Australia. 


Future product from Matsushita sits 
above the TV—a black box and light pen 
that let you draw color pictures on the 
screen and save them on cassette tape. 


Three-tube TV lets you watch one channel 
on a 19-inch screen while monitoring two 
other programs on two five-inch screens. 
It's from Sampo, Elk Grove Village, lll. 


® The court battle between Sony and 
MCA-Disney over the taping of copy- 
righted material (can you /egally video- 
tape a TV show?) is finally in full swing. A 
final decision won't be coming for a very 
long time, however. On another front, 
Sony has plans to upstage the four-hour 
VHS cassette format with a new Beta ver- 
sion—a 4'4-hour Beta cassette will be of- 
fered soon. 


A PS P.S. 


Cinevision is planning a new treat for us at 
the corner theater—commercials. The 
first one is supposed to be Aunt Cora ped- 
dling her Maxwell House coffee to help 
offset the declining attendance and in- 
creasing operating costs at the theater. 
But, meanwhile, the number of subscri- 
bers to pay TV is growing fast, making 
commercial-free movies a common sight 
in many homes. If the trend continues, my 
wife and | will have to get dressed up, hire 
a baby sitter, and trek some 10 milesto the 
nearest commercial. Somehow, | think 
l've missed their logic. 
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LEVERLOCK 


® 
а The new easy-to-handle longer life. And the Tru-Zero hook at the 
rule that locks in place wherever you set it. епа enables you to measure accurately and 
o0 measuring's easier than ever. Just provides a convenient way to draw circles 
. release the lever to lock it. Squeeze and arcs. Now that Stanley's come up with 
| again to release it. That's allittakes a better rule to go by, buy Leverlock, the 
to zip the tape back into its case. lever-action rule іп 12' and 16’ lengths. 


The 34" wide yellow blade, with ме | 
PO STANLEY 


w"swwma easy іо read 
(HILA | HELPED BUILD 


| | numbers, 
is protected with Dupont Mylar for 
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1 THE OLYMPICS helps you do things right." 


IMPORTED CANADIAN WHISKY-A BLEND- BO PROOF-CALVERT DIST. CO.,N.Y.C. | 


Right to the end, its Canadian 
spirit stands out from the crowd. 
What makes it such a popular 
choice? Super йш Superb 
"n taste. Tf that’s wh " jat you's ve been 


ching for, set y our li ut 
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ON TARGET 


By PAUL WAHL 


A 


Electronic skeet 


Want to sharpen your wing-shooting 
skill—right in your own living room? Try 
the new gunning game Electronic 2-Man 
Skeet. The target is a fast-moving spot of 
light beamed on the wall from a console 
six feet away. You shoot at it with an elec- 
tronic shotgun. 

After "loading" the gun by pumping the 
slide handle, you press the reset button in 
its receiver and the target image appears. 
When you pull the trigger, there's a satis- 
fying boom and, if you score a hit, a red 
burst pattern appears where the target 
was when you connected with it. A four- 
inch target at 10 feet may not seem chal- 
lenging, but your first try at electronic 
skeet could be a humbling experience. 
You'll soon get the hang of it, though, and 
will find this new shooting sport great 
fun—especially when you begin to hit 
with some frequency. 

Electronic 2-Man Skeet offers three 
games—Skeet, Running Target, and Dis- 
appearing Target—selected by turning a 
knob on the console. In Skeet, the target 
appears after a random delay and moves 
backand forth across the wall; after a hit is 
scored, the reset button must be pressed 
before the target will reappear. The run- 
ning target moves across the wall in a ran- 
dom pattern, and automatically reappears 
after each hit. Moving in an irregular pat- 
tern on the wall, the disappearing target 
appears, disappears, and reappears ran- 
domly; resetting is not required after a hit. 
Most difficult is the disappearing target; 
the running target is easiest. 

Mode of operation is selected by the 
second knob on the console: DUAL for two 
shooters; NOVICE, MARKSMAN, Or EXPERT set- 
tings are provided for use by only one 
shooter. 

In the dual mode, both guns are 
plugged into the console. After the guns 
are loaded, one player yells "Pull!" and 
presses his reset button. The target ap- 
pears and both shooters fire away. When 
a hit is scored, a red light (LED) on the 


successful competitor's side of the con- 
sole glows, remaining lit until another hit 
is made. An electronic brain in the console 
keeps score for both shooters, making 
sure that the one who hit the target first 
gets the score. When one competitor 
scores seven hits, the computer signals 
his victory with a beep and flashes the 
light on the winner's side of the con- 
sole. 

In single mode, with one gun plugged 
in, you shoot against time. The settings 
NOVICE, MARKSMAN, and EXPERT respectively 
allow the shooter 90 seconds, 60 seconds, 
or 30 seconds to score seven hits and win 
the match. Both score and timekeeping 
are handled by the computer. If you get 
seven hits within the given time, your win 
is acknowledged by a beep and a flashing 
light. Failure to do so earns an electronic 
Bronx cheer from the victorious ma- 
chine. 

Here's how Electronic 2-Man Skeet 
works: Behind the front window of the 
console, dual projectors—side by side іп a 
motor-driven, oscillating mount—move 
back and forth, up and down to provide 
target action. One projects the target, the 
other the burst image that indicates a hit. 
The electronic shotgun, connected to the 
console by a cable, has a photocell in its 
barrel. The target image, projected on the 
wall, is a pulsating, coded light (this pulsa- 
tion is barely noticeable as a very rapid 
flicker) and the photocell responds only to 
it, not to ambient light. When the trigger is 
pulled with the gun barrel lined up on the 
target, the photocell picks up the light and 
signals a hit to the microprocessor con- 
trolling the system. The projectors stop 
moving, the target lamp goes out, and the 
burst image flashes on the wall. The de- 
vice doesn't use batteries; its power 
source is any 110V AC outlet. 

Electronic 2-Man Skeet has given me 
much pleasure and | recommend it highly 
as a shooting sport that can be enjoyed at 
home by the whole family. It's a product 
of Ideal Toy Corp. (184-10 Jamaica Ave., 
Hollis, N. Y. 11423), and sells for about 
$85. 


New varmint cartridges 

Now there's a hypervelocity 22 Long Rifle 
faster than the regular high-velocity type, 
and an ultra-high-speed 22 centerfire 
round you can shoot in your 30-30 deer 
rifle. Both of these new developments are 
from Remington. 

The Yellow Jacket (shown at right), a 
high-performance 22 rimfire, is Reming- 
ton's answer to the CCI Stinger and Win- 
chester-Western Xpediter introduced in 
1977 and 1978 respectively [On Target,” 


March ‘77, July '78]. Unlike the Stinger 
and the Xpediter which, by virtue of a '^o- 
in.-longer case, are not truly 22 Long Rifle 
rounds, the new Yellow Jacket uses stan- 
dard 22 Long Rifle brass. While the Sting- 
er and Xpediter may be fired in modern 
rifles and handguns with standard-dimen- 
sion 22 Long Rifle sporting chambers, 
these cartridges should not be used in 
some smallbore match rifles and other 
firearms with tighter, shorter chambers. 
This is not true of the Yellow Jacket. 

Weighing 33 grains (against 32 gr. for 
the Stinger and 29 gr. for the Xpediter), 
the Yellow Jacket bullet has a truncated 
cone profile, recently developed by Rem- 
ington, for maximum downrange veloci- 
ty, energy, and accuracy. Its hollow point 
is an extra-large, deep cavity for complete 
bullet upset and maximum energy trans- 
fer to target. Comparing ballistics, the Yel- 
low Jacket delivers lower muzzle velocity 
and energy (but higher accuracy, Reming- 
ton claims): 


Muzzle Muzzle 
velocity energy 
(fps) (ft-lb) 


Stinger 1687 202 
X pediter 1680 182 
Yellow Jacket 1500 165 
Standard 22 LR HS HP 1280 135 


If you hunt with a 22 rimfire, you should 
try Yellow Jackets. They're list-priced at 
$2 per box of 50, while Stingers are $2.26 
and X pediters $2.27 ; standard 22 Long Ri- 
fle high-speed, hollow-point ammo is 
$1.81 per box. 

Early in 1977, Remington introduced 
the 30-06 Accelerator cartridge (shown 
below) in which a bore-sized plastic sabot 
carries a 22-caliber bullet. After the sabot- 
encased projectile leaves the rifle's muz- 
zle, air resistance peels open the sabot, 
which separates from the bullet and drops 
to the ground while the 22 bullet contin- 
ues on to the target at ultra-high speed 
["Two-stage bullet," PS April '77]. A simi- 
lar Accelerator round, recently marketed, 
converts your 30-30 lever action into a 
high-performance 22 for small-game and 
varmint shooting. 

Muzzle velocity of the 30-30 Win. Accel- 
erator cartridge's .224-in. 55-grain soft- 
point bullet is 3400 feet per second and 
the muzzle energy is 1412 foot-pounds. By 
way of comparison, the figures for the 223 
Remington cartridge (civilian version of 
the 5.56-mm round of the U.S. M16 mili- 


ACCELERATOR (ACTUAL SIZES) 


tary rifle) are 3300 fps and 1300 ft-lb. Ac- 
cording to Remington, accuracy with this 
Accelerator cartridge will equal or slightly 
surpass that achieved with standard 30-30 
ammo in the same rifle. 

Suggested retail price of Remington 30- 
30 Win. Accelerator cartridges is $8.85 per 
box of 20. Yellow Jacket and Accelerator 
ammunition are products of Remington 
Arms Company, Inc., Bridgeport, Conn. 
06602. "BH 
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TO COMPLETE 
YOUR WORKSHOP 


ATLAS 


IT'S CONVERTIBLE 


321000 


plus $30 handling and shipping 


The Atlas Band Saw * Handles cut- 
off operations in a wide range of metals 
— from steel and iron, to aluminum, 
brass and copper * Comes complete 
with М hp, 1725 rpm motor * Takes any 
shape stock — bar, flat, square, hex, 
tubing structural shapes, and cuts it at 
any angle from 90° to 45° Max. capacity 
is 4'x6" © 3-speed V-belt and worm 
gear drive offers speeds of 90, 155, 250 
rpm @Swiveling rapid approach/release 
type vise allows fast set ups. Set desired 
cut, and spring control feeds blade at 
proper speed for smooth, fast cuts e Has 
stock stop for repeat cutting * Converts 
to vertical position for contouring, notch- 
ing, slitting, and other operations in 
metal or wood. Length 415 height 37°, 
width 16%” Extends to 43" length, 4734" 
height in vertical position. 
__ ATLAS BANDSAW 


Mail To: ATLAS PRESS COMPANY, Dept. AM 
| 2019 N. Pitcher, Kalamazoo, MI 49007 


I Please send me the Atlas Band Saw (Model 4359). 
Enclosed is my check or money order for $240.00. 
(Includes shipping and handling) or charge my order to: 

| OvisA Û Master Charge 


! CT, [ —— MÀ Á— — — EX. U 
| Name 
Address . 


| ООД ИЕ LL LL ааа а 
[ Send FREE Atlas Power and Hand Тоо! Catalog. 


Michigan residents add 4% sales tax 
| Available continental U.S.A only 
Price subject to change without notice. 


J 
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Concrete jackets 
-low-cost bandages for 
seaq-aamaged pilings 


Last year, parts of the historic 
town of LaConner, Wash., were in 
danger of crumbling into the Swi- 
nomish Channel. Wood pilings that 
support waterfront buildings were 
badly weakened by marine borers, 
tiny creatures that tunneled into 
the untreated timber when the 
channel became saltier. Now, as a 
result of a fast and inexpensive 
repair process, the waterfront is 
completely secure. Its buildings 
rest atop pilings encased in con- 
crete-filled nylon bags. 

The “беа Form” system of 
Aquatic Divers International, a Ta- 
coma firm, has several advantages 
over conventional concrete-repair 
processes, in which deteriorating 
pilings are uprooted and new ones 
driven in. This slow process re- 
quires several men handling heavy 
equipment, and at least a partial 
shutdown of the dock, 

"Our system,” says Larry Fred- 
rickson, president of Aquatic Div- 
ers International, “uses only a 
three-man team. And nothing is 
torn up. At each repair site, people 
can go on with their work." 

In fact, while tourists continued 
to shop along LaConner's First 
Street, 150 piles were repaired in 
about 30 days. "We can fix 10 piles 
in the time it takes others to do 
one," says Fredrickson. 

The repair process begins with 
an inspection of the eroding piling. 
Divers scrape away sea barnacles 
and rust. Then, with a water-jet 
hose, they burrow a hole around 
the bottom of the pile until sound 
wood is reached. A prefabricated 
wire cage is wrapped around the 
piling (top photo). Several sets of 
plastic spacers—actually home-foun- 
dation ventilators—are attached to 
the cage to maintain alignment and 
regulate the wall thickness of the 
concrete. Divers then attach a pa- 
tented pre-measured, non-porous, 
tough-nylon bag to the pile extend- 
ing two feet below the mud line to 
two feet above high water. 

When the bag is closed with a 
double-locking zipper, concrete is 
pressure-pumped into this form, As 
the bag fills, water escapes through 
a hole at the top. The concrete 
reaches a minimum strength of 
5000 psi within a period of 28 days. 
—Katherine Griggs 
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| r. Right off the bat, 
Theres you know this 


a lot wagon's got more 
going for it. 


of news in It's equipped 


Olds today. with a diesel. 


The only 
mid-size diesel wagon in 
America. EPA estimated mpg is 
. The highway mileage 
estimate is 29 mpg with the 
available 5.71 diesel V8. 

Remember: Compare this esti- 
mate to the "estimated mpg" of 
other cars. You may get different 
mileage depending on your 
speed, trip length and weather. 
Your actual highway mileage 


will probably be less than the 


estimated highway fuel economy. 


EPA estimated mpg. Hwy. est. 


Every Cutlass Cruiser also has 
a functional split tailgate to 
make fast work of loading and 
unloading, along with a whole 
roster of other standard and 
optional features. 

But what makes this wagon 
even more unique is this fact: 
Not only does a Cutlass wagon 


work and play hard, it steps out 
in style. You get the comfort and 
ride of a Cutlass. Thick foam 
seats. Wall-to-wall carpeting. 

And on the Brougham you 
can choose vinyl or cloth uphol- 
stery at no extra cost, with a 
bench seat standard and bucket 
seats available. 

If wagons are your sport, meet 
one that's in aleague all by itself. 
The Olds diesel Cutlass Cruiser. (j 


C 


Cutlass Cruiser 


Have one built for you. 
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pee 19 mg. "tar", 1,3 mg. nicotine av. per cigarette, FTC Report MAY 78. 


©1978 A.J REYNOLDS TOBACCO CO. 
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The man. The cigarette 
themselves. 
Ordinary cigarettes just do 
Camel Filters has. © NL. 
-+ Its blend of Turkish adipi tobaccos 
gives. him what he smokes for. 
da a re. SQ ctign.. , 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


CALCU-LETTER 


By DARRELL HUFF News of pocket calculators—and how to have fun with them 


Hail to the chief! 


The very first helpful reader to rush me 
word of the great chief called SohCahToa 
was Linda Heller of Staten Island, N.Y. 

You see, in PS for January I'd confessed 
to a humiliating inability to keep in mind 
which trigonometric ratio is which. In con- 
sequence, l'd had to type out the three 
formulas most often needed and paste 
this embarrassing a/de-memoire to the 
back of my favorite calculator. 

It seems she learned about the chief in 
school. So did many other readers, includ- 
ing several whose teachers had made the 
introduction just this year. A couple of 
readers who met him some years ago be- 
lieve that they did so in the pages of PS. 

What does the chief's name mean? 
Each letter stands for the significant 
words in Sine = Opposite side over Hypot- 
enuse; Cosine- Adjacent over Hypote- 
nuse; Tangent = Opposite over Adjacent. 

Here are two more trig-function mne- 
monics from other readers. Bill Ham- 
merschlag, a high-school senior in Ken- 
more, N.Y., suggests: Oscar Had A Head- 
ache Over Algebra. With this one you do 


CUT TORUS 
ON 
DASH LINES 


Tortured torus 


What's the volume of a doughnut or in- 
nertube (or, mathematically speaking, a 
torus) of which the outside diameter is 
197 cm and the hole diameter is 179 cm? 
You were handed that problem in “Calcu- 
Letter" for March, answer to be expressed 
in cubic feet. 

You're right if you came out with 
1.326,898,594,899— or as close to that as 
your patience and the capacity of your cal- 
culator happened to run to. 

The reasoning behind the answer is an 
interesting example of a "limits" ap- 
proach that has many applications. Think 
of the doughnut being cut in two as if you 
were dividing it with a friend. Join the cut 
ends to make an S. Then cut each half and 
rotate the pieces 180 degrees. If you keep 


have to remember sine-cosine-tangent to 
go with it. And from Jim Sheffield of Clar- 
endon Hills, IIl.: Simple Old Herman Car- 
ries A Huge Tub Of Apples. 

Thanks, all. Now there'll be room on the 
back of my calculators (and yours) for 
more sine and cosine laws, identities, 
quadratic solutions, and metric equiva- 
lents. Like this double conversion factor, 
for example: 2.352 times the kilometers a 
car goes, divided by liters of gas used, 
give the miles per gallon. 


Walled city 


If you've been reading Popular Science 
regularly the last couple of years, you 
must have encountered what the editors 
called "The Incredible Tale of the 37-Year 
Puzzle." This celebrated affair was kicked 
off by an Arizona reader who pleaded for 
help after failing for 37 years to solve an 
innocent-looking puzzle encountered in 
PS. Some 2000 readers responded by 
flooding the magazine's mailroom with 
solutions—an amazing three-quarters of 
them correct. 

Now Elon F. Lancaster of Houlton, Me., 


on cutting and rotating (see drawing), 
you'll get closer and closer to having a 
cylinder, the height of which is the aver- 
age of the inner and outer circumferences 
of the doughnut. In this case that's pi 
times 188. 

The base of the cylinder will be a cross 
section of the doughnut. With a diameter 
of 9, the area will be pi times the square of 
half of 9. That gives 20.25 to multiply by 
188 and by pi twice. Divide the result by 
2.54 three times to change cubic centime- 
ters to cubic inches, and by 12 three times 
to find your torus volume in cubic feet. 

If you don't have the patience for cut- 
ting doughnuts, you may be interested in 
the algebraic formula for the volume of a 
torus: 27?Rr?, where R is the average of 
the inner and outer radii, and r is the radius 
of the cross section. 


has dug out another fine puzzle from a PS 
of similar vintage. This one told of a city 
with a circular wall containing four gates, 
pointing north, south, east, and west. A 
house standing three miles north of the 
north gate is just visible past the edge of 
the wall from a point nine miles due east 
of the south gate. What is the diameter of 
the walled city? 

Nice thing about tackling this kind of 
puzzle these days is that, besides ingenu- 
ity, you need only a modest amount of 
high-school math—and a calculator. 
Without your electronic friend, you'd be in 
for a vast amount of arithmetic or some 
tricky mathematical methods, or both. 

Another thing: You can hardly work this 
breed of puzzle without becoming better 
acquainted with the ins and outs of how 
your calculator works. If it has memory or 
parentheses, or operates with one of the 
special logics called AOS or RPN, you'll 
learn what such features are good for. If 
you have a programmable calculator, a 
puzzle like this provides an excellent ele- 
mentary exercise in its use. 


They call it software 


Owner's manuals that come with calcula- 
tors are pretty limited for the most part— 
especially the ones that seem not to have 
been fully translated from the Japanese. 
The happy truth is that you can do things 
with even a simple calculator that are un- 
dreamed of in a typical basic manual. 
That's where supplementary books come 
in. 

Some of the best books of this kind 
come from the same source as some of 
the best calculators. They make up the 
series of reasonably priced, well-printed 
paperbacks from Texas instruments. 

Most basic is Understanding Calculator 
Math, first issued in '76 as The Great Inter- 
national! "Math on Keys" Book. After 
some preliminary stuff on the meaning 
and use of the special keys with which all 
advanced calculators are now equipped, it 
covers metric conversions, home man- 
agement, algebra, trigonometry, business 
and finance, physics and chemistry, and a 
few amusing games and pastimes, includ- 
ing biorhythm calculations. 

This, like other books in the series, uses 
one or more specific calculators in its ex- 
amples and keystrokes, the TI-30 in this 
instance. But the material is presented 
with such clarity that you shouldn't find it 
hard to adapt it to routines your own ma- 
chine can handle. 

If your interests lie more along business 
lines, you may want to own Calculating 
Better Decisions. It describes the use of a 
calculator to test claims, forecast trends, 
and make business and financial deci- 
sions. Keystrokes are given for the SR-51- 
Il family of calculators. 

Although Doing More with Your Money 
is excellent on making personal financial 
decisions, it's the most difficult of the 
Tl books to use without a specialized 
financial calculator, such as the TI Money 
Manager or Business Analyst. 

These books may be ordered by mail 
from Texas instruments, Box 3640, MS 84, 
Dallas, Tex. 75285. Understanding Calcu- 
lator Math is $3.95 and the others are 
$4.95 each, plus $1 for handling. 
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ENED PASTE WAX 


THE EASY WAY 
TO A PASTE WAX SHINE. 


*Now Available In Kit Form. 


Here's your chance to build BORIS, widely regarded as the world's most advanced personal 
Chess Computer. We have received so many requests from Hobbiests and Kit Builders, that 
we're offering Him now, for the first time. in Kit form. 

YOU DONT HAVE TO DE AN ELECTRONIC EXPERT 
TO ASSEMBLE THIS ELECTRONIC MASTERPIECE! 

BORIS comes ready to assemble, with easy, step by step instructions, making this kit 
assembly a cinch for even the novice builder. Only the highest quality components are used in 
this advanced microprocessor based computer, and each part has been tested to meet our 
rigid quality control standards. 

BORIS is the perfect teacher and opponent. As a teacher, he'll suggest moves for you if 
you're uncertain of what to do next, or use his exclusive position programmer to set up 
dea games or remove pieces for handicapping. 

NO OTHER PORTABLE CHESS COMPUTER PLAYS A STRONGER GAME! 

DORIS will keep you on your toes and make each game much more exciting by talking to 
you with messages flashed from his seemingly-human brain. BORIS will play at a level to 
teach a child, or let him loose, and he'll keep the attention of a Master. 

We're only making a limited Quantity === == — === == ee ee — a — шшш шшш 
available, so act now! | Please send me _ BORIS Kits) @ $175.00 | 

Youll never find an easier kit to as- each. | enclose $. Check, Money Or- | 
semble or a more challenging finished | der or Credit Card Info., as payment with this or- 

! 
doce" Kit—$175.00. Thousands | No. iiid bus in a _`__ `_- 
sold the world over for $300.00. | tion Date ___ . (To receive my Handsome | 

All computer parts included for you to | Wainut Case, | include an additional 530.00.) | un- | 
enjoy this world famous Chess Com- derstand that | гпау гегигп the unassembled BORIS 
puter. Also includes blueprints so you | Kit within 10 days. if | am not completely satisfied, i 
may build your own enclosure! | ХУТ eem e TUR aun. | 

Handsome handcrafted Walnut Case i ADDRESS e eee 
shown in photo available for additional CITY eS ш — O O | 
$30.00. | =e EIP — 

| | А CHAFITZ, INC., Department 748, 1055 First Street. Rockville 

ORDER IMMEDIATELY AND WE'LL PAY | Maryland 20850 
FOR FREIGHT AND HANDLING! 
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Skinny fiddle 


"Fit as a fiddle" aptly describes 
this lean bass, which was invented 
out of necessity by Bertram Tur- 
etzky (above), a bass soloist and 
professor of music at the Universi- 
ty of California at San Diego. 
When he went on tour with his 
conventional double bass, it inevita- 
bly got bounced around, scratched, 
and even cracked occasionally due 
to mishandling and the extreme 
temperature changes in the air- 
plane's baggage compartment. Tur- 
etzky tried using a fiberglass case, 
but the weight made it too costly 
when freight charges rose. When he 
resorted to buying separate flight 
tickets for his friend, Mr. B. Fid- 
dle, the airline companies were 
neither amused nor amenable. 

Turetzky was faced with either 
leaving the tour circuit—and his 
zealous promotion of the bass as a 
solo instrument—or coming up with 
a better solution to his problem, 
which he did. He got together with 
instrument maker Will Boulet of 
San Francisco, who provided him 
with a solid body for an electronic 
bass joined to a standard bass neck, 
fingerboard, and scroll. The result: 
an instrument that travels well but 
can still produce the rich tones of 
an acoustic bass. The electronic 
bass with case weighs only 65 
pounds; its fatter counterpart 
(above, left) weighs 110 pounds 
with case. 

At home, Turetzky still uses his 
fine Italian contrabass, but on the 
road he relies successfully on the 
more streamlined version. His lat- 
est concern is a minimal one: 
“Can audiences get used to looking 
at something like my bass?” he 
wonders.—Alice Garrard 


Breakthrough 


A new computerized burglar alarm requires no 


installation and protects your home or business 
like a thousand dollar professional system. 


It's a security system computer. You can 
now protect everything— windows, doors, 
walls, ceilings and floors with a near fail-safe 
system so advanced that it doesn't require 
installation. 

The Midex 55 is a new motion-sensing com- 
puter. Switch it on and you place a harmless 
invisible energy beam through more than 
5,000 cubic feet in your home. Whenever this 
beam detects motion, it sends a signal to the 
computer which interprets the cause of the 
motion and triggers an extremely loud alarm. 

The system's alarm is so loud that it can 
cause pain—loud enough to drive an intruder 
out of your home before anything is stolen or 
destroyed and loud enough to alert neighbors 
to call the police. 


ipe aet... 


The powerful optional blast horns can also be 
placed outside your home or office to warn 
your neighbors. 

Unlike the complex and expensive com- 
mercial alarms that require sensors wired into 
every door or window, the Midex requires no 
sensors nor any other additional equipment 
other than your stereo speakers or an optional 
pair of blast horns. Its beam actually pene- 
trates walls to set up an electronic barrier 
against intrusion. 

NO MORE FALSE ALARMS 

The Midex is not triggered by noise, sound, 
temperature or humidity—just motion— and 
since a computer interprets the nature of the 
motion, the chances of a false alarm are very 
remote. 

An experienced burglar can disarm an ex- 
pensive security system or break into a home 
or office through a wall. Using a Midex system 
there is no way a burglar can penetrate the 
protection beam without triggering the loud 
alarm. Even if the burglar cuts off your power, 
the four-hour rechargeable battery pack will 
keep your unit triggered, ready to sense 
motion and sound an alarm. 


ARRIVE HOME SAFE 

There's personal danger in arriving home 
and finding a burglary in progress. And, if you 
surprise the burglar, you risk the chance of 
serious injury. With the Midex 55 protecting 
your home, you can open your front door with 
the confidence of knowing that no burglar lurks 
inside. 

When the Midex senses an intruder, it re- 
mains silent for 20 seconds. It then sounds the 
alarm until the burglar leaves. One minute 


after the burglar leaves, the alarm shuts off 
and resets, once again ready to do its job. This 
shut-off feature, not found on many expensive 
systems, means that your alarm won't go wail- 
ing all night long while you're away. When your 
neighbors hear it, they'll know positively that 
there's trouble. 


PROFESSIONAL SYSTEM 

Midex is portable so it can be placed any- 
where in your home. You simply connect it to 
your stereo speakers or attach the two op- 
tional blast horns. 

Operating the Midex is as easy as its instal- 
lation. To arm the unit, you remove a specially 
coded key. You now have 30 seconds to leave 
your premises. When you return, you enter 
and insert your key to disarm the unit. You 
have 20 seconds to do that. Each key is regis- 
tered with Midex, and that number is kept in 
their vault should you ever need a duplicate. 
Three keys are supplied with each unit. 

As an extra security measure, you can leave 
your unit on at night and place an optional 
panic button by your bed. But with all its 
optional features, the Midex system is com- 
plete, designed to protect you, your home and 
property just as it arrives in its well-protected 
carton. 

The Midex 55 system is the latest electronic 
breakthrough by Soltan Systems, Inc. а com- 
pany that specializes in sophisticated profes- 
sional security systems for banks and high 
security areas. JS&A first became acquainted 
with Midex after we were burglarized. At the 
time we owned an excellent security system, 
but the burglars went through a wall that could 
not have been protected by sensors. We then 
installed over $5,000 worth of the Midex com- 
mercial equipment in our warehouse. When 
Solfan Systems announced their intentions to 
market their units to consumers, we immedi- 
ately offered our services. 


COMPARED AGAINST OTHERS 

In a recent issue of a leading consumer 
publication, there was a complete article 
written on the tests given security devices 
which were purchased in New York. The 
Midex 55 is not available in New York 
stores, but had it been compared, it would 
have been rated tops in space protection 
and protection against false alarms—two 
of the top criteria used to evaluate these 
systems. Don't be confused. There is no 
system under $1,000 that provides you 
with the same protection. 


YOU JUDGE THE QUALITY 

Will the Midex system ever fail? No product 
is perfect, but judge for yourself. All com- 
ponents used in the Midex system are of aero- 
space quality and of such high reliability that 
they pass the military standard 883 for thermal 
shock and burn-in. In short, they go through 
the same rugged tests and controls used on 
components in manned spaceships. 

Each component is first tested at extreme 


The Midex security computer looks like a 
handsome stereo system component and 
measures only 4"x 10V»"x 7." 


tolerances and then retested after assembly. 
The entire system is then put under full elec- 
trical loads at 150 degrees Fahrenheit for an 
entire week. If there is a defect, these tests will 
cause it to surface. 

PEOPLE LIKE THE SYSTEM 

Wally Schirra, a scientist and former astro- 
naut, says this about the Midex 55. "| know of 
no system that is as easy to use and provides 
such solid protection to the homeowner as the 
Midex. | would strongly recommend it to any- 
one. | am more than pleased with my unit." 

Many more people can attest to the quality 
of this system, but the true test is how it per- 
forms in your home or office. That is why we 
provide a one month trial period. We give you 
the opportunity to see how fail-safe and easy 
to operate the Midex system is and how 
thoroughly it protects you and your loved ones. 

Use the Midex for protection while you sleep 
and to protect your home while you're away or 
on vacation. Then after 30 days, if you're not 
convinced that the Midex is nearly fail-safe, 
easy to use, and can provide you with a 
security system that you can trust, return your 
unit and we'll be happy to send you a prompt 
and courteous refund. There is absolutely no 
obligation. JS&A has been serving the con- 
sumer for over a decade- further assurance 
that your investment is well protected. 

To order your system, simply send your 
check in the amount of $199.95 (Illinois resi- 
dents add 5% sales tax) to the address shown 
below. Credit card buyers may call our toll-free 
number below. There are no postage and 
handling charges. By return mail you will 
receive your system complete with all con- 
nections, easy to understand instructions and 
a one year limited warranty. If you do not have 
stereo speakers, you may order the optional 
blast horns at $39.95 each, and we recom- 
mend the purchase of two. 

With the Midex 55, JS&A brings you: 1) A 
system built with such high quality that it com- 
plies with the same strict government stan- 
dards used in the space program, 2) A system 
so advanced that it uses a computer to deter- 
mine unauthorized entry, and 3) A way to buy 
the system, in complete confidence, without 
even being penalized for postage and hand- 
ling charges if it's not exactly what you want. 
We couldn't provide you with a better oppor- 
tunity to own a security system than right now. 

Space-age technology has produced the 
ultimate personal security computer. Order 
your Midex 55 at no obligation, today. 
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Northbrook, Ill. 60062 (312) 564-7000 
Call TOLL-FREE ........ 800 323-6400 
In Illinois Call ......... . (312) 564-7000 
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ALTERNATE-ENERGY ANSWERS 


Jan F. Kreider is a consulting engineer specializing in the design and economic 


By JAN F. KREIDER 


analysis of solar-energy and energy-conservation systems. He is the author of 
several books on solar technology, and a lecturer at the Univ. of Colorado. 


How much energy? 


l've read many articles on solar heating 
that emphasize efficiency. | need to know 
not the efficiency but how much energy is 
delivered per square foot of collector to 
predict my fuel savings. How do | find this 
number? 


You're getting into the area of system de- 
sign that reguires some background in 
HVAIC (heatingiventilatinglair condition- 
ing) work. However, for a well-designed 
heating system, about one-third of the en- 
ergy striking the collector during the heat- 
ing season is delivered to the building as 
heat. Viewed another way, a solar collec- 
tor can deliver from 100,000 to 200,000 
Btu per square foot of collector per year. 
In coastal and Great Lakes states the first 
number applies; for sunny areas such as 
Colorado and New Mexico, the second. To 
determine the specific performance for 
your system, you must specify the collec- 
tor size and tilt, the building heat load, and 
the local solar and weather data for the 
heating season. A collector or system 
manufacturer can then tell you what the 
energy gain will be. 


Blower cycling 


The blower on my solar air-heating sys- 
tem cycles on and off very often. Should it 
do this? If not, how do | fix it? 


There are two common reasons for blow- 
er cycling: First is a result of poor setting 
of the temperature set points in the con- 
troller, which turn on the blowers in the 
morning. if the collector-to-storage tem- 
perature difference is set to a small value, 
the blower will cycle. If you have instruc- 
tions for your controller, you can increase 
the "differential" to stop cycling; if not, 
have the service personnel from your in- 
staller reset the controller. This type of cy- 
cling occurs in the morning or on cloudy 
days. 

The second type of cycling will occur on 
a sunny day after the system has been 
running for a while. The blower motor on 
some air systems is mounted so that so- 
lar-heated air passes over it. On a sunny 
day this air can be 120 to 140 degrees F. 
The motor will overheat and the motor 
unit breaker will open. The breaker will 
close in a few minutes as the motor cools 
and the cycle repeats. This type of prob- 
lem should be covered by the system in- 
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staller under warranty. If not, cut a small 
opening in your air handler to admit some 
cooler room-temperature air to the motor 
housing. 


The 20-year solar collector 


| plan to build my own air-type solar col- 
lector. What materials should | use so that 
it will last for at least 20 years? 


The absorber plate and housing of your 
collector can be made from aluminum, 
copper, or steel. However, if you mix met- 
als, be sure they are not in physical con- 
tact, to avoid corrosion. Insulation values 
of H-7 or so should be used behind the 
absorber to control heat loss. The insula- 
tion must not contain foams or binders 
that expand or outgas below 350 degrees 
F, however. 

The black paint for the absorber surface 
must be flat black. Many companies make 
good, high-temperature primer paints for 
this purpose [see "Solar Collector Paints" 
in special section of this issue]. The paint 
should be baked under heat lamps for 30 
minutes or so to drive off all solvents be- 
fore final assembly. Tempered glass with 
polished edges makes a good cover. Plas- 
tic could be used but may not maintain 
good properties for 20 years. The collector 
must be sealed against moisture and dust. 
Caulking is not suitable for this purpose, 
but a rubber or plastic (EPDM) gasket will 
work well. 


Fireplace aids 


is a tubular grate or a firebox air duct more 
effective in getting heat from a fireplace to 
a room? 


Tubular grates generally deliver less heat 
than a well-designed air duct that passes 
over the top of the metal firebox to recov- 
er heat. This is mainly due to size restric- 
tions on tubular grates. However, tubular 
grates are good retrofit heating units if the 
fireplace was built without an air-duct 
heater. It is difficult to estimate the heat 
rate of grates since the location in the fire- 
place and the flame temperature vary a 
great deal from one home to the next. It's 
certain that they improve space heating, 
however. 

Another grate idea that can help heat a 
room: Stack your logs in a C-shape (with 
the help of a specially shaped grate) with 
the fire burning only in the center of the C. 
The open part of the C faces the room and 
heat radiates from the fire cavity. The 
principal problem with this idea is main- 
taining the C-shape. As the logs are con- 
sumed, the upper part of the C tends to 
develop gaps, and appreciable heat es- 
capes up the chimney. 


Window heat loss 


The windows in my house leak like a 
sieve. How can | reduce this heat loss? 


Two types of controls are possible—ac- 
tive and passive. Passive controls require 
no moving parts and include the common 
use of multiple glazings and storm win- 
dows. Another very effective method of 
loss contro! has been developed in Eu- 
rope. lt uses a thin, metallic "heat mirror" 
layer plated onto one or more surfaces of 
the glazing. Heat mirrors will permit sun- 
lightto enter but will drastically reduce re- 
radiation from a room back through the 
windows. The addition of this heat mirror 
has the same effect as adding a third layer 
of glass to a double-pane window. [See 
"Solar Lab," PS, June '78, for a similar 
heat mirror. | 

Active controls for heat loss include 
draperies and shutters, which are moder- 
ately effective depending on size and ma- 
terials. To be more effective, more sophis- 
ticated approaches including insulating 
shutters, insulating window shades [cov- 
er story, PS, Jan '79] and polystyrene 
beads blown into and out of window cavi- 
ties can be used. These more sophisti- 
cated insulating devices must also pre- 
vent movement of air from the room 
across the window —otherwise the insu- 
lating effect will not be completely 
achieved. 


Windy Kansas 


| live in Central Kansas. Is this a good area 
for windmills? 

Central Kansas is one of the best inland 
areas of the U. S. for using wind to pro- 
duce power. On the average, about 300 
watts per square meter (28 WIR?) are 
available. If your windmill is of modern 
design, it will have an efficiency of about 
25 percent for the year. Therefore, a 12- 
foot-diameter rotor will produce 5500 
kWh per year. This power will save about 
$200 to $250 per year in electricity bills. 
However, this saving will not pay for the 
cost of the windmill for many years unless 
you're located far from power lines and 
must pay a big fee to have service run to 
your home. 


Gota question on an alternate ener- 
gy such as solar, wind, water, or 
wood? Or on energy-conservation 
techniques that could reduce your 
home's heating and cooling costs? 
Every other month, alternating with 
"Adventures in Alternate Energy," 
Jan Kreider answers questions se- 
lected from those sent in by read- 
ers. Send yours to "Energy Ques- 
tions," Popular Science, 380 Madi- 
son Ave, New York, N.Y. 10017. 
Queries can't be answered by mail. 
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That's because SNAPPER mowers, tillers and 
tractors have reputations as top quality, superior 
performance, time-proven machines. They're all 
easy to maintain and designed to deliver years 
of dependable service. They not only help you 

to get your work done faster but have 
substantial versatility. 

For example, SNAPPER walk-behind mowers 
not only prepare a well-groomed lawn but also 
can broadcast, vacuum, and with inexpensive 
attachments, can bag, shred or mulch. SNAPPER 
rear-engine riders with on-the-go shifting in five 
forward speeds provide the ability to quickly 
match cutting speed to grass conditions; to slow 
down in heavy grass, to speed up in sparse areas. 
Those with extra "High Vacuum" power can 
mow and bag up to 30 bushels of cuttings 
without stopping to empty. 

SNAPPER tillers not only till but convert to 
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Апу way you cut it... 
its a snap with SNAPPER! 


walking garden tractors which can plow or culti- 
vate. The new SNAPPER garden tractors accept 
a variety of accessories and attachments for 
lightening the work of lawn care, gardening and 
winter snow removal.They range from 12 to 

18 horsepower; some with twin cylinders for 
more usable power. 


See the Yellow Pages for the SNAPPER dealer 
in your area. He specializes in selling SNAPPER 
power equipment and in servicing what he sells. 
For further information, write McDonough 
Power Equipment, McDonough, GA 30253 
Eod PS059 
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NEW IDEAS FROM THE INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 


Camper mounts on trailered, expandable boat hull 


A camper of the kind ordinarily carried on 
a pickup could be combined, according to 
this inventor, with a trailered, flat-deck 
catamaran to form an easy-tow house- 
boat. To launch the craft, you'd fold out 
the deck extensions, which act as pon- 


toons, then jack up the camper body and 
pull the deck into position for either a bow 
or stern launch. You could also float the 
outboard-powered boat section without 
the camper top for fishing, water skiing, or 
other activities on the water. 


Wheeled bag opens for 
garments 


Built-in wheels and telescoping stiffener 
rods would let you pack, wheel, or carry 
this combination grip and garment bag in 
the most convenient way. Extended to full 
length, it could be pulled or pushed like a 
cart, and you could stack additional lug- 
gage on its pivoted, let-down legs. Folded, 
it could be carried like an ordinary suit- 
case or stored in little space. 


Trunk frame supports bags 


Your groceries might travel from market 
to home in better condition if you carried a 
foldable support frame like this in your 
trunk. Unfolded, each frame would form 
two upright supporting compartments for 
the bags and keep them from tipping, 
tearing, or spilling when the car moves 
abruptly. The frame should also speed the 
loading and unloading chores. 


The following patents have been issued on these inventions: Camper on trailered boat —No. 
3,828,379 to B. J. Walston, Bakersfield, Calif.; Trunk-frame grocery rack—No. 4,029,244 to 
etic nail starter —No. 4,037,632 to T. Arena, Bellmore, 
N.Y.; Wheeled garment case— No. 4,062,429 to M. A. and A. F. Tabor and C. A. Laing, Miami, 


І. M. Roberts, Bothell, Wash.; M 


Magnet holder starts nails 


Grooved in two planes, this right-angled 
nail-starting block could be used to start a 
nail properly for either straight or toenail- 
ing jobs, even in hard-to-reach locations, 
and with little or no danger to your fin- 
gers. A bubble level in the block could 
help ensure an accurate starting angle in 
places where right-angle sight lines might 
otherwise be confusing. 


Adhesive bandage cools wound 


A heat-absorbing gel in this Union Car- 
bide wound dressing would be sand- 
wiched between moisture-impermeable 
films to form an ordinary-looking ban- 
dage. With its absorption rate controlled 
by an arrangement of slits and dimples, it 
would cool a wound for an extended peri- 
od, promoting healing with greater com- 
fort and fewer dressing changes. 


Fla.; Adhesive wound-cooling bandage— No. 3,871,376 to T. F. Kozak, Peekskill, N.Y. 
Copies of patents may be ordered, by number, from the Commissioner of Patents and Trade- 

marks, Washington, D.C. 20231, at 50 cents each. To write to an inventor, if address above is 

insufficient, address him or her by name and patent number in care of the Commissioner. 
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DETROIT REPORT 


By JIM DUNNE 


AMC-Renault strategy 


According to the basic agreement 
reached between American Motors and 
Renault, some AMC dealers will sell the 
Renault R5 and Gordini in this country, 
while Renault will sell Jeeps overseas, 
particularly in Europe, South America, 
and Africa. If AMC is to build Renaults at 
its Kenosha assembly plant, it will not be 
until 1983, when a completely new small 
Renault will be ready. Earlier plans to 
build the Renault 18 sedan in this country 
next year were dropped when costs of 
adapting the car to the Kenosha facilities 
were found to be too high. 


Diesel Jeep 


The future use of Renault engines plays a 
big part in the AMC-Renault agreement. 
Diesel-powered Jeeps will be sold in Eu- 
rope. The engines, made by Renault, will 
give the gasoline-gulping Jeeps accept- 
able fuel economy for the European 
buyer. Renault president Bernard Hanon 
says the Jeep could be a solid success in 
Europe with a diesel engine. "Four-wheel 
drive is becoming very fashionable in Eu- 
rope," he reports. For the American mar- 
ket, AMC is studying Renault's engine and 
front-drive inventory to see which combi- 
nations will work best in its cars for the 
1980's. One plan would be to import drive 
trains from Renault and install them in 
U.S.-produced cars. Meanwhile, AMC will 
stili stickto its schedule to replace the VW- 
produced four-cylinder engines now used 
in the Spirit with one made by Pontiac 
next year. 


GM electrics in 1985 


They'll start on a small scale, but, by the 
year 2000, electric cars are expected to 
take a major share of the automotive mar- 
ket. It sounds impossible, but that's the 
scenario General Motors is planning. The 
company says it will have its first electric 
car "by the mid-1980's." It will be pow- 
ered by a zinci/nickel oxide battery. Later, a 
lithium/iron sulfide battery will be used to 
provide longer ranges and longer life. By 
contrast, most of the battery-powered 
cars now being developed or on the road 
are powered by lead/acid batteries—a de- 
sign considered a dead end by GM. 


GM diesel blizzard 


General Motors, enjoying a wide and 
growing lead over competitors in diesel- 
car output, plans even more for 1980. The 
Oldsmobile 350-c.i.d. V8, now used only 
by Oldsmobile and Cadillac, will be of- 
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fered by Pontiac and Buick. The smaller 
Olds diesel, the 260-с.і.а. V8, will also be 
available to other divisions, for use in in- 
termediate-size cars. Olds plans to build 
almost 600,000 diesel engines in 1980, 
and thus improve the fuel economy of 
that many cars by as much as 25 percent. 
However, there is one potential stumbling 
block. The corporation's diesel-powered 
cars will not yet pass the stiff 1980 Califor- 
nia NO, emissions standard, and they 
may lose the entire California diesel mar- 
ket, although California may be willing to 
change testing procedures slightly. Mean- 
while, Ford, Chrysler, and American Mo- 
tors are frantic in their searches for diesel 
engines—and they're not having much 
success. Among other U.S. producers, 
only Volkswagen has a diesel car, and it's 
imported from Germany. 


Cars are quicker now 


in a turnabout, the cars now coming off 
American assembly lines are actually get- 
ting faster, not slower. Detroit is now able 
to put performance back into the passen- 
ger car because of such things as lighter 
overall weight, more efficient engines, 
higher-pressure tires, better aerodynam- 
ics, and reduced-drag brakes. 


Olds V6 diesel 


Oldsmobile is busy readying a V6 diesel 
for 1981. Buick had hopes of adapting its 
V6 line to diesel operation—including the 
turbocharged 231 —but it looks as if Olds 
will be the lead division for most diesel 
engines at GM. The new engine will be a 
diesel design from the ground up, which 
makes it different from the Buick V6. Insid- 
ers expect this engine to be in the 200- 
c.i.d. range—just right for compacts and 
intermediates of the future. 


Rabbit pickup 


Volkwagen's pickup version of the Rabbit 
is slated for introdution next fall, several 
months later than originally scheduled. 
Intended to compete with the small Japa- 
nese pickups, it will use the Rabbit's en- 
gine and front-wheel drive, and will be 
built at the Westmoreland, Pa., plant. 
Aside from the German-built drive train, 
most of the parts will be made in the 
United States. 


Ford sticking with PROCO 


The programmed combustion "gasoline 
diesel" engine (PROCO) Ford plans for the 
1983 model year is definitely still alive. It 
has a 25-percent fuel-economy advantage 


over other gasoline engines, but has nev- 
er been built in volume. Ford now be- 
lieves it has solved all of the design prob- 
lems. What remains is to find the right 
suppliers for the system's unique parts 
while durability testing continues. PROCO 
uses fuel injection and very lean mixtures, 
and can be adapted to most types of en- 
gines. Once Ford perfects the system, it 
can be installed across the board. Emis- 
sions problems are practically nonexis- 
tent because fuel is burned so thoroughly 
in the engine. However, PROCO is a mon- 
umental risk. The program has forced 
Ford to put its diesel plans on the back 
burner. If PROCO fails, Ford will be many 
years behind GM in building a diesel-effi- 
cient engine for its cars. 


GM big-car restyling 


GM plans a face lift next year for its full- 
size cars, now three years old. The Ca- 
price, Bonneville, Olds 88 and 98, Le- 
Sabre, Electra, and de Ville will have new 
styling front and rear, with new sheet met- 
al for virtually all exterior panels. Don't 
look for any striking changes. One theme 
will be common, though. Grilles will re- 
semble those used on the divisions' per- 
sonal-luxury cars. The de Ville will have 
an Eldorado front-end duplicate; Electra, 
a Riviera look-alike; and Bonneville, one 
similar to the Grand Prix. А 150-lb. weight 
reduction will improve fuel economy 
slightly. 


The future's ideal engine 


Watching the trends and plans for the 
next 10 years in the auto industry, it's fair- 
ly easy to predict the perfect engine com- 
bination for the 1980's, when small cars 
and high fuel economy will be paramount. 
That engine will be a turbocharged V6 die- 
sel. The reasons are simple: Diesels 
cost less to run and boost fuel economy 
by up to 25 percent over gasoline models. 
The V6 design is best for packaging in 
small cars, and fits perfectly in the front- 
drive cars now being developed. And a 
turbocharger returns more power than is 
lost in the switch from gasoline to diesel 
fuel. Four-cylinder turbocharged diesels 
will also come along, but will be tainted by 
problems of shake and vibration. 


More on Mark VI 


Whether or not the Mark VI designation 
sticks remains to be seen, but the com- 
plete redesign for the 1980 model year 
does call for a new name. While Lincoln 
will hold onto many Mark V styling fea- 
tures, the body lines will be sharper and 
crisper. The roofline will be almost boxy, 
in contrast to the soft-roof styling of past 
cars. The biggest surprise of all will be a 
four-door model. It will have most of the 
unique "Mark" styling details, but will 
look much like the big Continental sedans. 
The headlight covers for both Mark VI's 
will have circular chrome appliqués that 
look like a single large headlight. Under- 
neath the skin, the new-for-1979 LTD 
frame and basic chassis have been adapt- 
ed for the new car, which means it will be 
hundreds of pounds lighter and about a 
foot shorter. Gis) 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Consumption Causes. Although my 
"74 has only 30,000 miles on the en- 
gine, I have to add 1 quart of oil every 
200 miles or so. I haven't noticed any 
smoke from the exhaust, nor any engine 
leaks. Do you have any suggestions? 
G.5., Bronx, N.Y. 


There are numerous causes for oil con- 
sumption. First, you should recheck for 
external oil leaks originating from the 
valve cover gasket, rear main bearing 
oil seal, timing case oil seal, oil filter 
gasket seal, etc. You should also be 
sure not to add oil to the crankcase be- 
fore it reaches the "add oil" mark on 
the oil dipstick. Overfilling may cause 
the oil towhip onto cylinder walls where 
rings carry excess oil onto combustion 
chambers. The use of too thin an oil 
may also contribute to oil consumption. 

This could be from fuel dilution as a re- 
sult of poor carburetion or using too 
light a viscosity grade. Mechanical 
problems including intake valve guide 
seals missing or damaged, excessive 
valve guide clearance, plugged oil re- 
turns and poor ring seal may also cause 
excessive oil consumption. 


In At Indy. I hear that Pennzoil is spon- 
soring a car in this year's Indianapolis 
500 race and that it will be driven by AI 
Unser, last year's Indy winner. Has 
Pennzoil been in the Indy 500 before? 
E.B.R., Trenton, N.J. 


1979 is not a first for Pennzoil at Indy. 
For example, in 1951, when three-time 
winner Mauri Rose drove in his final 
speedway appearance, he was in the 
Pennzoil Special. 


JUST LIKE 


Problem Starter. Since | rue my 
car in 1970, I've had a problem with 
starting the engine in the morning with- 
out struggling, especially in tempera- 
tures under 70°F. I have to pump the gas 
pedal several times, and then hold it 
down to the floor, and repeat this pro- 


cedure several times before the car 
starts. Do you think the problem could 
be with the automatic choke? 


L.T.T., Portland, Oregon 


Your description of the problem of hard 
starting only in the morning, indicates 
a problem with the automatic choke or 
possibly the carburetor. We suggest 
that the automatic choke be checked 
first since this is usually the cause of 
such a problem. If it is functioning 
properly, then we'd suspect it is a car- 
buretor problem, most likely in the float 
valve. 


Underwater Answer. The owner's 
manual for my boat specifically states 
not to use an automotive type gear lu- 
bricant for the stern drive unit. A spe- 
cial marine gear lubricant is recom- 
mended. Why? 

J.C., Fort Worth, Texas 


A boat's lower unit operates under wa- 
ter, and the lubricant is subjected to far 
greater moisture contamination than an 
automobile differential. As a marine 
lower unit cools down after use, water 
tends to be drawn in through the seal. 
The stern drive unit must be protected 
by a lubricant designed to lubricate 
under such adverse conditions. 


Waste Not, Wash Not. I change my oil 
every 3,000 miles, and oil filter every 
6,000 miles. When I change the oil 
without changing the filter, I wash the 
filrer out with kerosene and then re- 
install it. The kerosene turns a milky 
grayish color. Is this normal? 


G.B., Merida, Venezuela 


The milky grayish residue that you 
wash out of your oil filter is probably 
lead salts resulting from combustion 
by-products that blow-by piston rings 
when the engine is operating at inter- 
mediate to low temperatures. Your 


practice of removing the filter and 
cleaning it every other oil change could 
result in total loss of oil and possible 
engine destruction if the filter fails to 
reseal. Filter gasket material is de- 
signed to take a ''set'' on a hot engine. 
Once used, the gasket material has 
hardened, and re-tightening it enough 
to prevent leakage could result in its 
splitting and complete loss of crankcase 
oil. You accomplish very little by wash- 
ing the filter since any reputable brand 
of filter will function for more than 
6,000 miles. There is always approxi- 
mately a quart of dirty oil left inside an 
engine which cannot be removed. 
Therefore, the small additional amount 
of oil that you remove by cleaning out 
the filter is of little consequence. 


Handle With Care. The engine on my 
“new” 1946 Willys Jeep has no oil filter 
and has always used only non-detergent 
oil. Is it safe to switch to a detergent oil? 
I want to do what's best for this antique 
engine without replacing the original 
engine parts. 

H.D.S., Beaufort, S.C. 


We feel it is safe to switch to a detergent 
oil in your jeep. We suggest that the first 
two or three oil changes after switching 
be performed at five to eight hundred 
mile intervals, because the detergent oil 
will be removing accumulated deposits. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tellus a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 
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SCIENCE NEWSHSONT 


By ARTHUR FISHER 


Hybrid blimp-helicopter 

. Aerospatiale, the French connection of 
the Concorde SST, has announced that it 
plans to develop a family of hybrid aircraft 
called Helicostats. Shown in this artist's 
conception, the ship could skylift lumber 
from inaccessible logging areas, unload 
ships and deliver their cargoes rapidly, 
and haul supplies to remote sites. 

This Helicostat has a 113-foot-long he- 
lium-filled fabric hull that provides stabil- 
ity and a portion of the craft's lift. Twin 
rotors and a pair of thrust propellers are 
mounted on 40-foot lateral frames, con- 
tributing a payload capacity of 40 tons and 
a cruise speed of 50 knots. Power is from 
four small turboprop engines. The crew's 
cabin is outrigged on one boom so they 
can seethe cargo suspended below. Aero- 
spatiale claims the Helicostat would have 
hovering stability for precise positioning, 
low load on the lift rotors, and slow-de- 
scent capability. The operating cost 
should be much lower than that for a con- 
ventional helicopter. 


Largest optical telescope 


A team of specialists is working on the 
design of what would be the world's larg- 
est optical telescope—a monstrous 400 
inches in diameter. (Russia has a 240- 
incher, the current champion.) The Large 
Telescope Committee is made up of scien- 
tists from the Berkeley, Los Angeles, San 
Diego, and Santa Cruz campuses of the 
University of California, and is chaired by 
Lick Observatory Director Donald E. Os- 


28 | POPULAR SCIENCE 


terbrock of UC-Santa Cruz. The committee 
believes the enormous light-gathering 
power of the giant telescope would lead 
to many important new discoveries. It 
could observe the births of stars and very 
faint objects such as distant quasars, neu- 
tron stars, and white dwarfs. "The longer 
reach of the big telescope," says Oster- 
brock, "will also show us primeval galax- 
ies... in the process of formation.” 


Heliostat tests 


The researcher in the photo below is us- 
ing a laser system to measure the deflec- 
tion of light from the surface of glass sam- 
ples, deflection caused by the “ripples” 
that are found in all glass. Purpose: to 
identify the optimum-quality glass that 
can be practically made by today's manu- 
facturing processes. Such glass is needed 


for heliostats—sun-tracking mirrors— 
that will concentrate the sun's energy on a 
central receiver, where the intense heat 
generated can be converted to electricity 
via a steam or other turbine. For such cen- 
tral solar schemes to work efficiently, the 
heliostats must reflect light as perfectly as 
possible. The glass-testing project is be- 
ing conducted at Battelle's Pacific North- 
west Laboratories for the Department of 
Energy. 


Transparent armor 


The man in the photo, Cliff Ballard of San- 
dia Laboratories, is holding a sheet of pro- 
tective material he developed for vehicles 
that transport radioactive substances— 
ones that might possibly attract a terrorist 
attack. The transparent ceramic armor is 
the lightest and most effective yet against 
the .30-caliber armor-piercing rounds that 
can be fired, for example, from a standard 
M-1 rifle. 

The Sandia armor has four layers of Py- 
rex glass sandwiched between a thin sap- 
phire sheet and a laminated polycarbon- 
ate backing plate. The sapphire layer 
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blunts or deflects the pointed steel core of 
the .30-caliber projectile, the Pyrex lami- 
nate holds the front layer rigid during im- 
pact, and the backing deforms to absorb 
much of the round's kinetic energy. The 
backing also protects personnel from fly- 
ing debris. In the photo, you can see that 
an armor-piercing projectile has pulver- 
ized the first two layers of the sandwich, 
but is embedded in the last layer. Cost of 
the new armor is about $14,000 a square 
meter—modest, it appears, for such ma- 
terial. 


Sea hunt with pigeons 
The Naval Ocean Systems Center is suc- 
cessfully teaching homing pigeons to 
search the sea's surface for lost personnel 
or objects in Project Sea Hunt. Why hom- 
ing pigeons? They have superior long- 
range vision and are easily trainable. A 
pigeon is carried in a special observation 
chamber mounted on a Navy helicopter 
and is trained to spot a target simulating 
an orange-lifejacketed man in the water 
from more than 2000 feet away. The bird 
is rewarded with food whenever it pecks 
at a special key to signal the sighting. So 
far, the trained birds have spotted objects 
in the water faster than the helicopter 
flight crews on nearly 60 percent of the 
approaches to the target at ranges ex- 
Continued 
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The strong tasting low tar. 


© 1978 R. J. Reynolds Tobacco Co. 


or 1979 Ford creates 


A New American Road Car engineered for today’s driving. 


Ford technology and engineering combine to create LTD has more passenger room than any LTD ever. 
the 1979 Ford LTD. New from the ground up, with a Experience the feel and luxury of the 1979 LTD...now 
size and shape for today. Yet this re-engineered Experience a New American Road Car 


V-8 standard, yet higher More passenger room than Ealt handing sind анан New Master Control Position 
mileage than last year. Even any LTD ever! While the than last year. The new con- provides: (1) improved 

with V-8 power standard, the 1979 LTD is sized for today, temporary size LTD provides driving position (2) increased 
re-engineered LTD's EPA est remarkably you ll find more better handling and road glass area (3) convenient 

mpg is hips for 1979, EPA room than ever on the inside stability than last year. With steering column mounted 

est. mpg is [16]. And this years Six passenger seating in an almost a 4 ft. shorter turning controls (4) re-designed 
highway est. is still 22* all-new LTD. circle, it s also easier to park instrument cluster 


* Compare this estimate to the estimated mpg of other cars. Your mileage may differ depending on speed, weather, and distance 
The actual highway mileage will probably be less than the estimated highway fuel economy. "Based on EPA Volume Index 


Science newsfront 
[Continued] 


ceeding half a mile. They have even found 
lost orange surfboards and other orange 
litter in the sea. 


Plug-in lasers 


This tiny device, called a TAB-PAC, is one 
of a new family of solid-state laser prod- 
ucts designed for optical communications 
and information-processing systems. It 
incorporates an aluminum-gallium-arse- 


nide semiconductor laser and is made so 
it can be plugged directly into printed cir- 
cuit boards. It is less than an inch long, 
weighs two-tenths of an ounce, and needs 
only two-tenths of a watt of electric pow- 
er. A helium-neon gas laser with similar 
performance would be some 40 inches 
long, weigh about 35 pounds, and require 
a separate power supply. 

The new devices have been introduced 
by Optical Information Systems, a divi- 
sion of Exxon Enterprises, Inc. Michael H. 
Coden, manager of OIS, says that the im- 
pact of the semiconductor laser on optical 
technology "will be comparable to the 
impact of the transistor in the electronics 
field.” 


Plastic into gasoline 


South African chemists, according to a 
Reuters dispatch, are claiming that they 
are the first to convert plastic wastes into 
gasoline and diesel fuel. Professor Jo- 
hann Decker of the Institute of Petrochem- 
ical Research at Potchefstroom University 
near Johannesburg reports that research- 
ers have obtained "a 91.5-percent conver- 
sion of polypropylenes into petrol and 
diesel fuel." The plastic came from bags 
and wrappings scavenged from a city gar- 
bage dump. 


Dynamics Explorer 


One of the least understood parts of the 
Earth actually lies far above its surface. 
Composed of the magnetosphere, iono- 
sphere, and plasmasphere, it's the boun- 
dary region separating Earth from the 
near-vacuum of space. Electromagnetic 
reactions in this region have a profound 
effect on communications, on the atmo- 
sphere, and on weather. Now NASA has 
asked RCA Astro-Electronics, Princeton, 
N.J., to build twin satellites that will ex- 
plore this mysterious region in a program 
to be conducted by the Goddard Space 
Flight Center, Greenbelt, Md. The two 
spacecraft, Dynamics Explorer A and B, 
will be boosted in a single launch into 
complementary polar orbits, one reaching 
750 miles at its farthest point, the other 
15,000 miles. The two satellites will carry 
a variety of scientific instruments and 
external antennas, some stretching as 
much as 350 feet out. They will monitor 
and relay data on magnetic and electrical 
phenomena in this boundary region, 
which has a volume about a million times 
greater than that of the Earth itself. The 
results should bolster our understanding 
not only of the Earth but of other planets 
as well. 
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FREE BLUEPRINTS and TRIAL LESSON 
—for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Readin 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 
you can master Plan Reading—Estimat- 
ing—and the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE—see how you, too can pre- 
pare for a better job—higher income, or 
start your own contracting business. 

e PHONE TOLL FREE (24 HRS.) 

1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
2000 S. Michigan Avenue, Chicago, lll. 60616 
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| CHICAGO TECH/School for Builders Veterans 
1 Dept. PS-59 2000 S. Michigan Ave., раа i 
p Chicago, Ill. 60616 Here i 
- Please mail me a Free Trial Lesson, Blueprints ! 

and Builders Catalog. | understand there is no l 
- obligation—no salesman will call. - 
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Now you can build your 


| 
| 
own Mason & Sullivan 
heirloom quality, antique 
reproduction clock. | 
Over 20 different models | 
available in do-it-yourself, 
pre-cut or semi-assembled | 
form for all levels of skill. | 
Grandfather, Grandmother, 
wall, desk, mantle and more. | 
All solid 34" hand-matched | 
kiln-dried hardwood in wal- 
nut, oak, cherry or Honduras | 
mahogany. Imported preci- | 
sion movements and chimes. 
Solid brass dials. Clocks | 
you ll find challenging to | 
make and at a savings you | 
| 


can appreciate. So, if you're 
looking for the finest clocks 
around... dont waste 
another minute. Build à 
Mason & Sullivan. It's well 
worth the effort. 


Send for our 
new 48 page | 
catalog today. 


O Please send me your new color 
catalog of top quality antique repro- 
duction clocks | can build. 

О lenclose 50g for catalog. 


Address 
City/State ZI a 


Mason & Sullivan Co. 


Dept. PSS, Osterville, MA 02655 
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ı THROWING AWAY 
1 $5 PERLB.? 


|| Everyone has thrown this little known asset away. 
Bit is thrown away in every office, home, and ali Ё 
g other buildings. Industries throw tons of it away J 
i 


annually. Only 1 person out of 1,000 save it, 
the other don't realize its value, and the Ё 
buyers want it kept that way! Hundreds of millions 
| 
of MT worth of it go unclaimed, ered 
each year 
g You should start saving yours, and buy it from f 
other uninformed persons for $2-$3 per Ib. This a 
15 not a get rich quick scheme, it will require 
li get rich quick scheme, it will requi 
j some effort. You can buy part or full time de- f 
"ены on how much you want to earn. eH 
ndustrial Salvage Co. (a highly rated D & B Co.) 
ii will pay $5 per Ib. for all of this material that you J 
perc’: this price is frozen at $5 per Ib. for the g 
next 2 yrs. 
J То receive the complete educational package, J 
remit $10, REFUNDED with your 1st shipment, g 
Î also REFUNDED if your area is void of this 
[| material. You will learn what it is, how to make J 
g Positive identification, where to find it, where ү 
j ship Воот а buyar, oF at lant a savar, wel 
p it. a buyer, or at least a saver, we | 
g feed the material and you can use the money. i 
Also included, 58 other scrap items we buy 
Į for up to $11.35 per Ib. М 


I 
= Poley’s Industrial Salvage Co. I 
i Supply Dept. P-8 n 
i 12389 Minges Rd., Battle Creek, MI 49017 1 


LEARN 


MEAT CUTTING 


Train quickly im 8 short weeks at Toledo 
for а bright future with security in the vital 
meat business. Big pay, full-time jobs— 
HAVE A PROFITABLE MARKET OF YOUR 
OWN! Time payment plan available, Di- 
| ploma given, Job help. Thousands of suc- 
| čèsslul graduates. OUR 56th YEAR! Send 

NOW for a big new Illustrated FREE catalog. No obligation. C T. 

х SCHOOL OF MEAT CUTTING, No. T1-02- 

0197T, Dept. 51-0. 88 N. Superior, Toledo, Ohio 49504 


name 


address 


city state 


manual of speaker function 
and design. And, it will 
introduce you to the finest 
speaker kits made 

\ | anywhere...with the 

М | strongest money-back 

! б guarantee. Find out for 
| = M yourself...FREE. FREE, 
that is. Mail the coupon now. 


Jecakeriae 


| Dept.5-PS, 735 N. Northlake Way 
Seattle, WA 98103 
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RECREATION ROUNDUP 


By HERBERT SHULDINER 


Folding trailer 


Don't have enough space to store a trailer 
around your home? Here's a French solu- 
tion: The spacious low-profile trailer 
above folds down into the easy-to-store 
package at right. A special storage rig 
must be used to keep the trailer against a 
garage wall as shown here. When it's set 
up, there's more than six feet of head 
room. The trailer is about 6' by 11' feet 
when fully folded out. Inside, in the di- 
nette, comfortable seats convert into a 
double bed, and a gaucho converts into a 
double bed, as well. Galley, cabinets, and 
storage bins are also tucked inside. Refrig- 
erator, LP tanks, and some other gear can 
be stowed in an aluminum bin attached to 
the tow bar. The trailer is made of alumi- 
num-clad plywood paneling with foam in- 
sulation between metal and wood. It's 


Motor-home rentals 


Want to find out where you can rent a 
motor home? Winnebago has set up a 
toll-free number you can call to pick one 
up anywhere in the country. Both full-size 
and mini motor homes are available. All 
units have automatic transmissions, pow- 
er brakes, and complete living facilities 
(they sleep four to seven persons). Rates 
range from about $275 per week and 10 
cents per mile for the minis, to $375 per 
week and 12 cents per mile for the bigger 
motor homes. In some places, you can get 
unlimited-mileage rates. The telephone 
number is 800 447-4700 (in Illinois it's 800 
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from Rapido Caravanes, Box 19, 53100 
Mayenne, France. 


320-4400). Calls are answered around the 
clock. 


More campgrounds in '79 


There are about 10 percent more camp- 
sites in North America this season than 
there were in 1978, according to Wood- 
all's Campground Directory. It lists 
1,134,257 campsites in the U.S. and nearly 
a quarter-million others in Canada and 
Latin America. 

Also, more campsites have hookups 
this season. Exceptions, however, are 
public campsites owned by federal, 
state, or local governments. Some 75 per- 
cent of these have no hookups. 


Campsite reservations 


Now you can use Master Charge or Visa 
credit cards to get instant confirmation of 
a campsite reservation at KOA camp- 
grounds. All 840 KOA campgrounds ac- 
cept reservations this way, but (curiously) 
fewer than 600 of the campgrounds will 
accept credit-card payments. You can get 
a free KOA directory at any of the fran- 
chised outlets; it pinpoints the camp- 
grounds that accept credit-card pay- 
ments. 


Outdoorsman’s radio 


One source of frustration on many of my 
camping trips is the radio blackout that 
ensues once you switch off your car's set. 
Because car radios have extremely good 
sensitivity, they pull in stations even in 
remote areas where standard portables 


are practically useless. Well, after years of 
searching, I've come up with a portable 
that’s the best answer yet to this problem. 
It's GE's AM/FM Superadio model 7-2880, 
which picks up faraway stations better 
than any portable I've ever used. The Su- 
peradio has a 200-mm built-in ferrite rod 
antenna for better reception of distant sig- 
nals (an 85-mm antenna is commonly 
used in other portables). A ceramic IF fil- 
ter, three IF tuned circuits on FM, and four 
on AM contribute to signal strength, too. 
The radio also has a 6Vz-inch speaker for 
more sound. 

Testing it against a standard portable 
recently, | found | could pull in distant sta- 
tions at night, and stay tuned in without 
the fade-out, fade-in reception common 
with standard sets. 

The Superadio's suggested list price is 
$72.95, and | recommend it to campers 
and boatsmen. 


Worth writing for 


e Want more info about four-wheel- 
driving? "Four Wheeling with Ford” has 
lots of good information on what makes 
four-wheelers go and how to get the most 
out of them. You can get a free copy of the 
booklet by writing to Ford Motor Compa- 
ny Listens, Box 1978, The American Road, 
Dearborn, Mich. 48121. 

e "Glove Compartment Guide for Trail- 
er Owners” is available free from Mechan- 
ical Industries, 8900 N. 51st St., Milwau- 
kee, Wis. 53223. 

e “Generator Buyers Guide” answers 
questions about generators for RV's. It's 
free from Kohler Co., Generator Division, 
Dept. 18, Kohler, Wis. 53044. Gs) 


The World's Largest Manufacturer of Recreational Vehicles 


— Power Compressor -= 


E. 


WEB GL SP" „и. 


Whether you want a weekend in the 
mountains —or two weeks cross-country — 
Jamboree is just the way to go. 

For 1979 there are many Jamboree 
models to choose from. Each with lots 
of new interior and exterior features. 
Each at a very affordable price. 

Wherever you take your Jamboree, 
you re traveling with lots of space 
and lots of solid value. 

See your Jamboree 
Dealer soon. 


For information write: Fleetwood-Jamboree 
Dept. M59 , PO. Box 7638, Riverside, CA 92523. 


From used auto parts to electric power. Here's ап | 
automotive air conditioner compressor made into a steam 
engine that's shown here pulling an alternator. It's easy to 
build because most of the parts are already finished, you 
only have to build a valve mechanism. Of course, the 
‚ compressor engine could be used to power a boat or a 
bicycle if you don't want electric power. It's a typical 
project described in Popular Machining, the 
magazine for the amateur machinist. Did you miss it? 
. We've reprinted the article, along with complete working 
drawings just for new subscribers. Only $10 for the 
reprint, drawings and a year's subscription with Your 
Satisfaction Guaranteed — Check, М.0., VISA, Master | 


Charge. Caldwell 603-609 E. Davis Street 


Industries Luling, Texas 78648 
a AD a ar s du e 
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You’ve heard about Ж , 
the Army. The push-ups. 
The long marches 
through short summers. 
The cool-eyed sergeant 
who never stops 
watching уои. You've 
heard it, and most of it 
Is true. But there's a lot 
you never hear. And 
since the volunteer | 
Army has become anew ES 
fact of American life, 
we'd like to tell you 
ourselves what we're 
all about. 


SKILLS | | 
A soldier learns a skill. X-Ray Techniques. And 
A lot of young people you'll probably spend 
have the impression that most of your three years 
an Army enlistment is using that skill, gaining 
three years of advanced experience and profi- 
“K.P” But, by far, most ciency that are yours to 


Europe, Korea, The Canal Zone 


E. Alaska, Hawaii, and just aboi 
| 1 anywhere in the continental 


ME with new programs all the 
7 time to help soldiers stationed 


ofa нев Bme is take with you when 7, overseas be part of the local 
spent working in a you leave the Army. | scene. We offer tour 
specialty. If you enlist in TRINH com language course 


the Army you'll be The Army 2 x fests, and 
trained in a skill— you has poss | a 

can choose from hun- allover Æ Á 

dreds — everything the world: ^. = 
from Aircraft Repair to 


t-togethers so that 

soldier doesn’t feel 3 

if he’s just passing You get paid 
rough. for beinga 4 


ООР soldier, and 

' you should 
know about 
that. 


Ve’re all for it. If 
ou enlist, you may 


агї or continue ve 
our college educa- con 
on right on post. 6 m oaths 
or approved (bef ote dé- 
ourses taken off- ductions) 
uty, the Army will | $e бй. 
ay up to 75% of Жм: dical 
our tuition. And | ls dd ; "id EM 
ince the very nature ? x pem d pons lg 
f Army life is filled m 
rith experience, it serie SEL A oes 
iu be eens paid اا‎ 
bring a lot more 
зап books to class. each year, de- 
* "HM pending upon 
FREE TIME = Se your unit 
п Army post is like a requirements. - 
nall city, withrecrea- But for a lot of 
onal facilities, craft people, the big 
10ps, libraries, thea- benefits are 
rs, gyms, and bowling things that can't be 
lleys. And most posts measured. Increased 
re within an hour's . responsibility. 
rive of a major Accelerated maturity. 
Ity. | Learning how to 
Р work with other 
| people. Some 


call it growing. 


0 


HO’ VE JOINED THE ARMY. 


There's no military hardware to replace 
the human heart, no computer to out-think 
the mind. We need people. We are people. 
So if we ask you to be a good soldier, 

we mean the best possible i 

person you can be—and 
be that with us. Share the $ 
pride that 
comes from 
serving your 
country. P 
Contact your 4 
local Army Representative, MEAE 
listed in the Yellow Pages j 
under "Recruiting? 


JUIN THE PEOPLE - 


Т DOESN'T НАМЕ TO BEA _ 
FORD TO GET THE MOST OUT OF 
AUTOLITE SPARK PLUGS. 


You probably know that Autolite makes plugs for A 
Fords. p 

But what you may not know is that Autolite p, 
makes the same high efficiency plugs for 
almost every car ever made, American 
or imported. 

So if you drive something as hard to 
find as a really good Cadillae Eldorado 
Convertible or as difficult to come by as an 
Iso Grifo, now you know that it's not equally 
hard to find good plugs. 


Autolite 


Fram and Autolite are Bendix Companies 
Fram Corporation, Providence. Rhode Island 02916 
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PS car test & driving reoort 


Ultra- 


luxury cars 


—does all that money buy 
more than a status symbol? 


By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY GREG SHARKO 


Super-expensive cars differ in many 
ways—besides their higher price 
tags—from the cars most of us drive. 
They're more luxurious, perform with 
sparkle, and offer a ride that's the best 
on the road. They also have expensive 
features you can't get—even as op- 
tions—on less costly autos. 

We rounded up five of the richest 
cars built in the U.S. and Europe for 


Here's $120,000 of luxury (clockwise from r.): BMW 633CSi, Jaguar XJ-12L, Lincoln Mk. V, Cadillac Eldorado, Mercedes 450 SEL. 


this month's test: Lincoln Continental 
Mark V, Cadillac Eldorado, Mercedes 
450 SEL, BMW 633С51, and Jaguar 
AJ-12L. They range in price from 
$14,500 for the Eldorado to almost 
$32,000 for the Mercedes. Despite the 
enormous differences in price, each 
car carries similar, unmistakable 
marks of quality and prestige. 


Cadillac Eldorado 


The 1979 Eldorado is the newest of the 
group, as well as the least expensive. 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0. 


BMW 
Jaguar 


Cadillac 


Fuel economy 
Acceleration 
Braking 
Handling 
Maneuverability 
Ride comfort 
Quietness 
Roominess 
Visibility 
Entry/exit ease 


B = A ای ای‎ ror сл = 
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It represents the new thinking in 
American luxury  cars—smaller, 
trimmer, more efficient cars, with im- 
proved handling and styling strongly 
influenced by European contempo- 
raries. 

The new Eldorado is 20 inches 
shorter and 900 pounds lighter than 
the ‘78, and has new front and rear 
suspension systems. Inside, the pas- 
senger room is actually slightly 
greater. 

Continued 


PS car test & driving report 


While the Cadillac is no sports car, 
its handling is above average. It is 
not, however, yet equal in this depart- 
ment to its sisters from General Mo- 
tors, and is no match for its European 
competitors. 

The key chassis improvement 
(aside from the huge reductions in 
weight and bulk) is the new indepen- 
dent rear suspension, a first for Cadil- 
lac. In addition to improving ride and 
handling, it makes for greater trunk 
space with a more usable layout. 

The Eldorado's interior is among 
the roomiest you'll find in a four-pas- 
senger car. Front-seat legroom is 
stretch-out long, and there's nearly 
four inches more legroom in the back 
than last year. In addition, the inte- 
rior noise levels are the lowest in this 
group, by a substantial margin. 

You'll find nothing missing inside 
in the way of plushness and comfort. 
The list of features and options is as 
long as you'll find on any car (certain- 
ly more than on any of the imports), 
even including a multi-function dash- 
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Eldorado locked rear 
brakes in 60-mph panic 
stops (above), as sisters 
Riviera and Toronado did 
in March test. It was sec- 
ond best with cold 
brakes, worst with hot 
brakes, though still con- 
trollable. Device on pas- 
senger door is part of so- 
phisticated test equip- 
ment under evaluation. 
Closer view (left) shows 
system on Mercedes rear 
door. The sensor mea- 
sures changes in reflected 
light as roadway passes 
beneath. Computer calcu- 
lates speed, distance, ac- 
celeration; has digital 
displays for monitoring. 


board computer system. Seating com- 
fort, driving position, and forward vis- 
ibility are all excellent. Visibility to 
the rear, however, does suffer from the 
Seville-like roofline. 

Eldorado’s 350-c.i.d. V8 is one of the 
most responsive engines you'll find. 
Its zero-to-60-mph time of 11.5 sec- 
onds borders on the sporty-car class, 
and is noticeably faster than that of 
the Mercedes (12.9) and the Mark V 
(14.3). 

Despite the front-wheel drive, the 
Eldorado handles just about like a 
rear-drive vehicle, with little torque- 
induced steering reaction when accel- 
erating or decelerating. Traction on 
slippery roadways is terrific, and 
there's a solid feeling in the steering 
at high speeds, with exceptional 
down-the-road stability. In spite of a 
tendency to lock its rear brakes, the 
Eldorado always stopped straight. 


Lincoln Continental Mark V 


The Mark V is Lincoln’s top person- 
al-luxury model. In addition to the 


EPA fuel mileage (mpg) 


of $d 

$$ $2 $o 3 E 

38 5s $8 58 $3 
Highway 22 1 18 21 13 
City — 14 12 12 13 10 
Calif. combined hwyicity 13 10 13 14 9 


base car and the Collector's Series, 
it's offered in four Designer Series 
models that increase the base price as 
much as $3000. One of these, the Bill 
Blass, was selected for this test. Its 
$2715 extra cost is based solely on cos- 
metic items—things like paint colors, 
wheel-disc shapes, and interior-trim 
items. 

Getting behind the wheel of the 
Mark V is akin to taking the helm of 
an aircraft carrier. The long hood 
stretches to a distant point where its 
lines almost seem to converge. That, 
plus the tilt-back attitude of the seats, 
the relatively high belt line, and the 
fluffy suspension, tends to isolate the 
driver from what the car is doing. 

Despite its extraordinary size, the 
Mark V’s interior is significantly 
smaller than the Eldorado's. The 
layout is fine for the driver and front- 
seat passenger, but rear-seat accom- 
modations are marginally uncomfort- 
able. Interior appointments, however, 
are very high quality and are fashion- 
ably executed. 

Because of the design of the small 
passenger compartment, all-around 
visibility suffers in the Mark V. And 
the long hood makes judging corners 
difficult for the average driver. 

The ride comfort of the car is very 
good, but the suspension is far too soft 
for our taste. As a result, handling 
and maneuverability suffer. The 
Mark V was slowest in the high-speed 
handling test, and even slower in the 
low-speed maneuverability test than 
the big vans we tested last month. It 
was also slowest in zero-to-60-mph 
and 25-to-70-mph acceleration. The 
car was as noisy as the high-perfor- 
mance BMW, but without the perfor- 
mance. 

The Mark V, however, may be the 
most impressive-looking luxury car 
built in America, with its long, low, 
classic styling. For some buyers, that 
sort of massiveness spells luxury, and 
the Mark V offers it in abundance. 


Mercedes-Benz 450 SEL 


The 450 SEL is a classic German 
luxury car. It is roomy, airy, firmly 
comfortable, functional, businesslike, 
and delivers excellent performance. 
It's not nearly as plush as the Ameri- 
can cars, but has all the necessary 

Continued 
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STP-has a specially - ЕЙ ptor Oil with.a 
seven-part additive package th акеѕ up about 
20 percent of the oil. | 

STP Motor Oil contains a compound which ‘in- 
hibits engine wear, an agent that helps protect 
against rust.and.corrosion, an inhibitor which 
.slows.down oxidation айа an » additive to he'p pre- 
vent foam- | 
It also Was a.dispersant to hold engine dirt in 

suspension, a detergent to help keep varnish from 
building.up, a pour point depressant which allows 
oil to flow at cold'temperatures. Anca: viscosity 
index improverto help the oil perform well at both = 
high temperatures and low. ' 

STP Motor Oil is an all season, multi-grade, 
10W-50, premiümroil, designed to give you an extra 
margin of protection beyond your recommended 
oil change interval. гт) 

Try ittoday and savé $1:00.0r'a риказ of five 
cans, Just serid.in the coupon for your rétund.; 

You'll find that STP Motor Oil îs the kind of 
high performance oil you wantfor a Special car 
like ree 


$1.00 Cash Refund Certificate 
Enclosed are five small STP logos from the back of STP Motor Oil cans. Please send my 
51.00 cash refund to: 


Name _ fs ee Oo. TET Ar. 
(Please print clearly. Proper delivery depends on complete and correct address.) 

AER .— —— — —  —— MINE. UI lI— 

Slate — Дір Собе _ Area Code —. 1 Telephone 


(Used if more delivery information is needed.) 
Place in stamped envelope and mail to: STP Motor Oil Refund Box МВ941, El Paso, TX 79977 
Offer Expires December 31, 1979 


1. Limit one $1.00 cash refund per address. No group or organization requests will be honored. 
2. The attached certificale may not be mechanically reproduced and must accompany your 
request. 3. This is a mail-in offer only, certificates cannot he redeemed in store. 4. Offer good 
only in U.S.A. 5. Your offer rights may not be assigned ortranslerred. 6. Offerexpires December 
31, 1979. 7. Allow 4-6 weeks for delivery. 8. Zip code must be included to insure delivery. Offer 
void where taxed, regulated, or prohibited. PS 


Enjoy 
the taste of 


country fresh 


сл cH 


Y р ааа e 
~ ЛИРА: 


ЖОНИ fresh menthol. 
> Mild Benet and Devices 


RE IR UR i i mM DO Warning: The Surgeon General Has Determined 
1 KING. 16 mg. "tar"; 1.1 mg: nicotine; Ме LIC AS "ar nu smoking [s Dangerous to Your Health. 
BOX: 18 mg. "tar", 1.2 mg. nicotine, av. per PEE D Report MAY 78. 


PS car test & driving report 


BMW's generous first-gear torque made 
provoking tail-out attitude (top) very easy 


creature comforts, plus most of the 
high-quality options youd ever 
want. 

Driving a Mercedes for the first 
time can be a revelation. Seat 
cushions are firm, bordering on hard 
for some. The steering wheel is extra 
large and fixed in one position, with 
no provision for tilting. That seems 
unusual at first, but the longer you 
drive, the more comfortable it be- 
comes. Like virtually everything in a 
Mercedes, the wheel’s large diameter 
has a purpose: to provide leverage 
should the power steering ever fail. In 


egies 


c ccs 


and even fun. Seriously driven (above), it 
won slalom comfortably. 


addition, the large diameter frames 
the instruments, and hides nothing. 
All-around visibility is excellent, due 
to the short, sloping hood, lots of side 
glass, and the low belt line. 

Behind the Mercedes' wheel, you 
get a feeling of actively directing the 
cars progress. The power steering 
provides less assist than that of an 
American car, so you can feel the road 
and what the car is doing. 

The Mercedes ride is firm yet com- 
fortable, flat in curves, completely 
and precisely controlled. It's like a 
sports car in this respect, and offers a 


different kind of luxury ride than its 
American competitors. 

Seats have a custom-made feel, but 
power adjusters are verboten. The 
seats do move six ways, but you use 
three manual controls to do it. 

The biggest disappointment in the 
Mercedes is the noise level in the pas- 
senger compartment. The noise is on a 
par with American intermediates 
that cost $25,000 less. 

At $31,901, the Mercedes is the 
highest-priced car in the group, but 
the price includes virtually all the op- 
tions you get only at extra cost on an 
American car, such as leather seats, 
special radio, and automatic tempera- 
ture control. 


BMW 633CSi 


Almost as costly as the Mercedes, 
the BMW 633CSi is the performance 
enthusiast's luxury car: a sports coupe 
in the German tradition, with quality 
and finish fully the equal of the Mer- 
cedes. It's the closest you'll come to an 
all-out sports car in the luxury class. 
Although virtually every design deci- 
sion seems to have been made to em- 
phasize handling and performance, 
the car still provides great comfort 
and luxury. 

Seating is laid out for four passen- 
gers, but only the front is really roomy 
enough for comfort. Legroom in the 
rear istight; the car is really intended 
to be more of a 2+2. (The 733CSi is for 
full-time four-passenger use—and it's 
even a bit cheaper than the 633CSi.) 

As with most European cars, the su- 
perb seats are built to hold you com- 
fortably in place. They're firm and 
provide excellent lateral support. The 
manual-adjustment features for the 
front seats are similar to the Mer- 
cedes, with fore-and-aft, rocking 


chair, and seat-back tilt movements— 

although it may take a while to get 

everything just right at first. 
Continued 


Jaguar engine compartment is completely filled by massive V12 Eldorado engine bay has more room, but is still a jumble of 


engine, controls, related plumbing, and electrical hardware. 


wires, hoses, and equipment needed on a modern engine. 
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Hand-held analyzer reads dwell 
angle, idle tach, amps, volts, 
point resistance. /43 ..... 21.88 
Timing light with induction 
pick-up, xenon tube. 817 .. 29.88 
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COTTER & COMPANY, 100% Member-Owned warehouse distributor serving over 5000 True Value Hardware Members who own their own stores. set their prices and reserve the right to limit quantities. B 


Mark Fore Car Ramps 
| A lift for the home mechanic! 
Rugged 1-рс. steel construction 


holds 6500 lbs. per set. 11-inch 


high with “= - 19. 99 


well. Pair. 


® 


(24 Motor Oil 
The heavy-duty formula 
perfect for all seasons and 
all climates. Now's the 
time to stock up at big 
savings! Qt. 10W40, reg. 
agr anbr ous sos 69* 


ШШ Jet Spray 


Cleans carburetor on the 
engine. Dissolves gum, 
varnish and dirt build-up 
for quicker starts, more 
fuel economy. 13-ounce 
Spray: ЖЫ occisi 1.59 


| WD-40 Lubricant 


Penetrates instantly to 
free frozen metal parts, 
stop rust and corrosion. 
Eliminates moisture to 
reduce short circuits. 
9-oz. spray. WD-40 .. 1.39 


Engine Brite” 


Just spray on and rinse 
with water Self-emulsi- 
fying degreaser removes 
grime. From the makers 
of Liquid Wrench”. 15-oz. 
spray. EB-1......... 1.89 


Oil treatment reduces 
friction, oil use and 
engine wear. 15-oz.. 1.29 
Gas treatment keeps gas 
lines clean and free- 
flowing. 8-oz. ....... 79" 


CAMPBELL (@) HAUSFELD Consolaire 


Air compressor has twin cylin- 
der pump for constant pressure, 
hi-volume zj l-hp. 12-gal. tank. 


6.9 cfm °` 394.00 


40 psi. VT41 00 


da E LE, - 


There are over 5,000 True Value Hardware Stor 


jubriM | alic Grease Gun 


Provides up to 10,000 Ibs. work- 
ing pressure to lubricate cars, 
trucks, machinery quickly and 


thoroughly. With 5 99 


6" extension. 7080 


QU POND Premium Wax 


Highest quality ingredients de- 
liver a clear, haze-free gloss and 
radiant color. Easy to apply and 


buff to a super 6 99 
P e t 


shine. 16 oz. D100N 


cAMPBELL(@)HausFELD Airles 
Compact sprayer applies a ¢ 
of paint in 3 min., indoors or 
1 control for primer and pr 


sure. With 299.0! 


gun. AL2000 
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CHANPION Spark Ph 
Replace worn plugs your: 
You'll save money, get better 
mileage and a smoother run 
engine. Regular, each. . . 
Resistor-type plugs, each .. 


The rust-resistant auto 
Cleans, shines and fights ғ 
face rust in one easy appl 


tion. Unbreakable 2 9 
а 


12-oz. bottle. 7861 


J Tire Pumps 
purpose steel pump with 24" 
, thumblock. 5675..... 7.99 
ressure pump for air shocks, 
tires. Built-in gauge accu- 
to 150 psi. 5620 ..... 14.99 


ке. 


10, Chain Wrench 


8 «ан hand for pipe fitting, 
nbing, many jobs. Grips and 
s you leverage on any shape 


орт 14.88 


sie wax Hard Shell 


tle Extra, the extra-hard- 
lcar wax. Goes on extra-easy, 
a-brilliant, gives extra-dur- 


| protection. 2179 


z. liquid. T-1 


Heavy-duty 1%-ton jack has 
90% reserve capacity. 621 . . 9.99 
3-ton 623 14.99  5-ton 625 19.99 
Extra-stable 1%-ton service rol- 
ler floor jack. 649N....... 89.95 


Evans Key Caddy 
Clips to belt to keep lots of keys 
easily accessible. Large key ring 
on stainless steel, power-return 
chain, Chromed 
die-cast case. Kl 2. 99 
Refund offer 
in every | 
package. 
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SIMON "Cor Wee 


“Shines mes the Sun" goes on 
and buffs off in less than an 
hour. Clean, deep, bright shine 
lasts week after week. 16-oz. 
liquid.3.99  14-oz. paste . 4.98 


pathfinder Parts 


© ACCESSORIES Jacks 


3,000-lb. capacity jack stand ex- 
tends 12" to 17". 7224 ..... 3.49 
Universal low-mount truck mir- 
ror. Fully adjustable angle and 
height. White. V13800 ..... 9.88 


Stai? бөз Silicones 


Marine polish cleans, shines and 
protects fiberglass and alumi- 
num boats. 16-oz. 80116 .... 3.99 
Auto polish contains no waxes, 
oils or acids. 16-oz. 10116 . . . 2.99 


Cooke 


Lightweight Sidekick" holds 
twelve 12-02. cans, efficient foam 
insulation keeps cold 6-8 hours. 


Lid locks into 6 88 
а 


handle. 4000 
Pat Summerall 


speaks for True Value Hardware 
Stores on radio and television. 


Listen for news of more 
outstanding values for 
your home and family 
from True Value 
Hardware Stores. 


Complete 11-pc. kit to fix dents, 
holes, scratches, rusted areas on 
car, boat, any vehicle. With free 


body repair S 99 


manual. BSK11 


For Vinyl 
All- waathar protection that also 


beautifies vinyl, rubber, and 
leather inside and outside your 


ar. Pre i | 
lie ex Т 2 69 


ating True Value Hardware Stores vary in size and merchandising policies, some may not stock all items shown. Prices may vary and are subject to change without notice. Prices expire June 9, 1979. 
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BMW's interior (top) leaves little doubt it's 
a performance car. All components are 
businesslike, functional, and convenient. 
Cadillac's interior (above) is clearly luxu- 
ry-oriented, with plush elegance and 
abundant space front and back. 
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BMW buyers must enjoy shifting, 
since most 633's are sold with four- 
speed manual transmissions. The 
overhead-cam six-cylinder engine is 
carefully matched to the transmis- 
sion, and the combination 1s powerful, 
flexible, responsive, and easy to oper- 
ate. 

BMW's speeds in the high-speed 
lane-change test were lower than we 
expected they might be. It felt slightly 
light-footed in this test —not seeming 
to grip the road. Wider tires with more 
road-gripping ability might be the 
answer here. 

Everything about the car is busi- 
nesslike and purposeful, from the effi- 
cient and highly legible instrument 
panel to the fully fitted tool case in the 
trunk lid. On the whole, the 633CSi 
was the fastest, best handling, and 
best braking in the group. Driving 
buffs might also find it the most enjoy- 
able. Careful attention to detail has 
put together an outstanding car, well- 
balanced, capable, and one that lives 
up to its reputation as a world-class 
driving machine. 


Jaguar XJ-12L 


The XJ-12L is a pleasing blend of 
classic English luxury and contempo- 
rary European performance. It is 
plushly soft inside, while still deliver- 
ing the performance of the two Ger- 
man cars. 


The four-door XJ-12L model is pow- 


Mark V's soft suspension made it slow in 
high-speed lane change (left), and even 
slower in low-speed slalom than vans 
tested last month. Jaguar's sophisticated 
suspension and V12 power made it fastest 
in lane change (below), second fastest in 
slalom. Note that it has a flatter, tidier atti- 
tude than the Mark V's. 


ered by an aluminum-alloy V12 that 
is the smoothest engine we have ever 
tested. Its 244 horsepower turns the 
conservative-looking sedan into a 
neck-snapping performer, quicker 
than many of today’s all-out sports 
and sporty cars. If it weren’t for its 
abysmal fuel economy—10 mpg, city; 
13, highway—the V12 would be one of 
the most desirable power plants in the 
world. 

The Jaguar’s instrument panel is 
loaded with informative gauges and 
controls. The steering wheel, howev- 
er, in our judgment, is the most glar- 
ing inconsistency in this test. Instead 
of being a thick, padded leather 
wheel—one you can get a proper grip 
on—the Jaguars is a ridiculously 
skinny plastic affair that would be 
funny on a cheap car. 

Handling is  precise—although 
without the stiffer German feel —due 
to the sophisticated independent sus- 
pension and low center of gravity. 
Four passengers can ride in superb 
comfort and luxury in this car, pam- 
pered by the luxurious interior that 
inspired much of what is found in cur- 
rent American cars—but done in real 
walnut, and real leather. 

From an all-around standpoint— 
handling, ride, acceleration, and com- 
fort—the Jaguar is outstanding. For 
the U.S. driver, it is the smoothest- 
running, fastest-accelerating sedan 
available. 

If there is a problem with owning 
any one of the European cars, it’s the 
driving conditions on U.S. roads. They 
offer no challenge. These cars are 
built to handle safely and effortlessly 
on hilly, twisting country roads well 
above our national speed limit, and to 
cruise—yes, cruise—on interstate- 
type highways all day at speeds far 
above 100 mph. To hold them to the 
55-mph speed limit our energy situa- 
tion dictates is to wipe out most of 
their driving advantages—and plea- 
sures. Still, the independent rear sus- 
pensions, special brake systems, and 
finely tuned power trains definitely do 
have value for U.S. drivers, even ifthe 
decline of the dollar has boosted the 
cars' prices so much. 


Specs and test results on page 49 


The test results are in! 


Jeep Pickup 
proved su 


E Jeep proved superior to Ford, 
Chevy and Dodge in a test of 
automatic 4-wheel drive systems. 


In an independent test of the leading 
4-wheel drive pickup trucks, Jeep Pickup 
with Quadra-Trac* proved, that in normal 
automatic, it had the best traction of the 

automatic 4-wheel drive systems tested. 


" Better than the systems of Ford, Chevy or 
Dodge! 
See your Jeep dealer for the test re- 
й: af sults or send the coupon to Jeep Corp., 
=” | Literature Distribution Dept., 37200 Amr- 


hein Road, Livonia, Mich. 48150. Don't buy 


x A PUO "uon D iracion a Ford, Chevy or Dodge until you read 
z у” on slippery mud! релоозе зари! the facts. If you want the best traction, 
© کر‎ | y you want Jeep! 


+4 РЕ 25 : — ышын шыш B. I анан неш — шшш =з шшш шшш m а 
| A /f e | = 
i ё САМ, Yes, | want more 
information on Jeep 
i Pickup and the official 
| traction test. 
i 
nane —— von 
} == Е 
street 
city State Zip 
Sendto: 
Jeep Corp. 


EMT ج‎ 


Literature Distrib. Dept. P505 
37200 Amrhein Road 
Livonia, Michigan 48150 


Jeep Corporation, a subsidiary 
of American Motors Corp. 
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A strange question? Not at all. Because your muffler can have an effect on 
gas mileage. 

Take a Walker mutfler. Over the years, it helps your engine run efficiently 
... Which means you get the most for your gasoline dollars. 

Why? Because Walker designs exhaust systems specifically for each 
individual car — over 2,300 different systems. 
A Walker system helps your car perform 1 
at its best. No wonder Walker is the world's . 
best-selling muffler. 

Just look for the Walker sign...at 
service stations and garages everywhere. Or 
look in the Yellow Pages under ‘Mufflers’ 
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Walker 
Manutacturing 


Get a Walker muffler. A sound investment WALKER 


1201 Michigan Blvd 


for your gasoline dollars. ele Wi вр 
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Cadillac Eldorado, Lincoln Mk. V, Mercedes- 
Benz 450 SEL, BMW 633CSi, and Jaguar XJ-12L 


Cadillac Lincoln Mercedes-Benz BMW Jaguar 
| | Eldorado Mk. Y 450 SEL 633051 XJ-12L 
\_ DIMENSIONS (inches) 
Wheelbase . . . 114.0 120.4 116.7 103.4 112.8 
Overall length cius: 204.0 230.3 209 4 192.7 200.5 
Overall height os sso 54.2 53.1 56.3 53.7 52.0 
| | Overall width... -soraan 71.5 79.7 73.6 67.9 69.8 
ШЕ ШЖ) dii Lu И EUM | Track, FR MAPS 59.3/60.5 63.2/62.6 59.9/59.3 56.0/58.5 58.3/58.8 
| LINCOLN CONTINENTAL M | | | Ground clearance... .. 2... 5.2 5.9 8.5 8.5 8.0 
| Front head room .........._ 378 37.5 38.6 34.0 35.0 
Front hip room . 51.8 554 57.5 45.0 40.0 
Front legroom. 2... 428 42.3 41.7 43.0 46.0 
Rear head mom .......... 37.9 37.1 37.1 34.0 320 
Rear hip тоот... coss 48.8 94.3 59.5 52.0 52.0 
Rear leg room (min). o ...... 394 340 38.1 33.0 40.0 
Rear knee room (minl ....,,, 2.2 1.0 8.0 3.0 2.0 
Couple distance... is. 345 33.0 37.0 30.0 38.0 
SPECIFICATIONS 
Engine type... ... . V8 VE ОНС V8 OHC 6 DOHC V12 
Displacement (cu. їп). ..... 350:5 7 400/6.6 275.8/4.5 196/3.3 326/5.3 
Compression ratio ......... 8.0.1 8.01 8.0:1 8.4.1 7.8.1 
Carburetion. ... 2. osse ЕІ. 2-БЫ. F.I. Fil. Fl 
Net hp @rpm,.....,..... 170 ( 4200 159 @ 3400 180 @ 4800 177 @ 5500 244 @ 5250 
Net torque @рт......... 270 ( 2000 315 @ 1800 220 (& 3000 196 @ 4000 269 @ 4500 
Transmission.. o suus vu: 3-speed J-speed J-speed 4-speed 3-speed 
automatic automatic automatic manual automatic 
Axle ratio. о... 24184 2:47.] 3.06.1 345-1 3.31:1 
Тие make. . 2.2... ..... General Michelin Michelin Michelin Dunlop - 
dg cm Sees Sees Dual Steel Il X, steel-belted XVS, steel-belted XVS. steel-belted Formula 70, 
Se qux radial radial radial radial steel-belted 
| | radial 
с T1 а | тг = Tire size 205- 75815 225415 205- /ÜHR 14 195- 70HR14 205- J0R15 
BMW 633 CSi | | WEN SIRES Scan seen рме Recirculating ball, Recirculating ball. Ball and nut. power Recirculating ball. Rack and pinion, 
| pawer power power (variable) power 
Overall steering ratio. ....... Ш 21.9] 14.02:1 16.9:1 14.2:1 average 
ML Turns, lock to lock ......... 3.0 4.0 3.0 15 3.5 
a Turn diameter (ft)... . . 39.2 45.1 39.0 33.1 380 


Front suspension... sss. 


Rear suspension 


Independent, con- 
trol arms, torsion 
bars, stabilizer 
bar 

Independent, coil 
springs on lower 
control arms, 
electronic leveling, 
stabilizer bar 


Independent, drag 
struts, coil springs, 
stabilizer bar 


Rigid axle with four 
links, coil springs. 
stabilizer bar 


Independent. double 
arms, coil springs. 
stabilizer bar 


Independent, diag- 
onal-pivot axle, coil 
springs, stabilizer 
bar 


Independent: coil 
springs on stag- 
pered struts; sta- 
bilizer bar 
Independent, wish- 
bone control arms, 
coil springs, stabil- 
izer bar 


Independent, coil 
springs, anti-dive 
geometry 


Independent, low- 
er control arms, 
coil springs, drive 
shafts form upper 
links. 


Front stabilizer-bar diameter (1п.). . 11 0.75 0.98 0.95 n.a. 
Rear stabilizer-bar diameter (in). . 087 0.75 0.71 0.63 n.a. 
Trailer towing (max. lbs). ..... — 5000 2645 — 2200 
| Trailer tongue weight (max. lbs) . . — 600 500 — 200 — 
Brig m uos ids quus d Disc; disc Discidisc Disc disc Discidisc Disc/disc 
Brake swept area (sq. in.) . 307.69 455.9 156.5 na 456.0 
Fuel tank (gal). . . . 19.6 25.0 25.3 16.5 25.4 (two tanks) 
Trunk space (cu. МЇ... . , ,. П 18.1 15.0 18.7 17.0 
Liftover height (in). ........ 26.0 24.3 34 0 34.0 13.0 
— Curb weight (Ibs) .......-.- 3897 4/79 4010 3430 4334 
| i | Basic price, ... -$14,500 $15, | ‚00 
: х T | g | Price as tested. 2 2. 2... $16,944 19,244 $32,710 $28,075 23,200 
How easy is it to service our test Major options on test car. . . bre top ds fac an siol Dealer prep $200 Dealer prep $200 
: ; : ‚ SiX-Wà . power door , rear headrests 
cars? To give you an approximation seat $280, tilt locks $120, cruise — $163 
of how easy (or difficult) it is to per- wheel 38m Ee et 
: - ` cruise contro efroster , AM! 
form various key service operations, £13) wit wheal FM auadranhanic 
we examine each test vehicle. The covers $292, stereo $40/ 
numbers mean: 1, very difficult; 2, Sea ge aw 
difficult; 3, average degree of diffi- FM: stereo tape/CB 
culty; 4, easy; 5, very easy. иш. 
T. TEST RESULTS 
a 35» Acceleration (sec.) 
5 2; 0-60 mph ........... 11.5 14.3 12.9 10.3 10.0 
ш ds 25-70 тр... 14.1 15.7 13.1 9.7 12.0 
i : Brake test (cool) 60-0 mph 
pon fluid levels: 5 5 Stopping distance (ff)... .. . 135 162 141 147 127 
Master cylinder 4 4 Pedal pressure (Ibs)... . 120 80 160 80 120 
Windshield washer Б Б Disc temperature (F) -. 2... 127 150 135 130 135 
Engine oil 3 2 Brake test (hot) 60-0 mph 
Oni ni 5 5 Stopping distance (ft). . . . . 183 154 163 140 159 
Pedal pressure (Ibs)... 2... 160 95 is n к 
; ыыр Disc temperature Р... 540 585 
знате DIO ща enginy Interior noise (& 60 mph (dBA). . . 64 68 69 68 67 
ORAE Handling test (mph)... .... 58.2 56.3 60.0 60.0 62.4 
i Maneuverability test (mph)... — 27.8 23.0 27.6 29 ] 28.6 


Carb adjustment 
Oil filter 
Oil fill | 


TEST CONDITIONS: Ambient temperature, 42° F; relative humidity, 60 percent; barometric pressure. 29.09 inches Hg 


Replacing hoses: 
Upper radiator hose 
Lower radiator hose 
Heater hoses 


Performance comparison with selected models 


Changing bulbs: | Accelera- Brakes 60-0 І 
Headlights 3 4 3 3 3 Mpg (city tion 0-50 mph. (hot) Handling Maneuvera- ызгар ар 
Taillights 3 3 3 2 3 7 driving) mph (sec) (ft) (mph) bility (mph) mph (dBA) 
Front running lights 3 3 3 3 3 1979 Buick Riviera Turbo V6 16 14.1 140 62.4 28.1 63 
Front parking lights з 2 d 3 3 — = 
Front directionals 1 А 3 - 3 1979 Oldsmobile Toronado Diesel V8 21 17.8 134 60.0 253 68 
ре lowing a з о $ 3 3 1979 Dodge Magnum V8 14 15.1 193 58.2 257 69 
Checking fuses: 2 5 5 2 1979 Chevrolet Caprice V8 16 11.3 148 60.0 26.0 64 
— ; 1979 Ford LTD V8 14 13.9 148 58.2 25.3 66 
Spare-tire accessibility: 3. X 2 d 1979 Chrysler Newport V8 Fi PES SE 2 xs sm 
Changing belts 2 3 2 2 1! 1978 Ford Thunderbird V8 14 14.9 141 62.4 25.0 68 
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Dowel _ 
Anywhere!| 

NEW COASTAL 
Magic Kit 


Dowel 


ы. 


Contains new self-centering jig 
and adjustable guide that lets you 
dowel quickly, easily, accurately 
every time! Dowel Magic makes 
light work of dowelling on edges, 
corners . . . anywhere on a board. 
It's foolproof! Kit also includes 
twist drill, drill stop, fluted dowel 
pins, and step-by-step instruc- 
tions. Order your kit today! 


No «5945 WA's eeni ы $ 8.00 

No.5346 5/18" ios 9.00 

Mo SQA? ВВ", Leones a 10.00 
ORDER NOW! 


SEND FOR FREE CATALOG! 


THE FINE TOOL SHOP | PS 
Carriage Hill, Westport, CT 06880 

Rush me the following: 

— 1/4" Dowel Magic Kit(s) at $8 ea. 

— 5/16" Dowel Magic Kit(s) at $9 ea. 

— 3/8" Dowel Magic Kit(s) at $10 ea. 

(Add 75¢ per item for postage and handling. 
CT residents add 7*5 sales tax.) 

Enclosed is my check for 

made payable to The Fine Tool Shop. 
Charge my O VISA 

O MASTER CHARGE (Bank si — —~— —) 

O AMERICAN EXPRESS 

ACCOUNT #_ — 

EXPIRES: 

O SEND FREE CATALOG 


Name 


Address 


Сну. _ 


SS eee {_ —————‏ ص 


State — a р 


50 | POPULAR SCIENCE 


‘SAY SMOKEY- 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Love the Wankel? Yes and no 


Why dieselize the Wankel? The burn-as- 
injected versions now undergoing devel- 
opment, using either gasoline or heavy 
fuel, are already demonstrating fuel con- 
sumptions equal to or better than auto- 


motive diesels. Even the latest rotaries 


with carburetors show an edge over their 
piston counterparts. Once hooked on the 
"cool" acceleration of a rotary, returning 
to piston-mongery seems almost un- 
pleasant. 

Charles Stuart, Goodells, Mich. 


lm not for a Wankel in any form. I like the 
smooth power but it can't be sealed or 
made as thermally efficient as the engine 
we have. Nor will it hold a seal nearly as 
long. The temperature differential creates 
the pressure differential. The pressure is 
the power. A rotary engine has pressure- 
seal and thermal-balance problems. To 
get thermally efficient higher tempera- 
tures and higher rpm are fixes that create 
more problems. 

/ see a nice engine, short life, and poor 
mileage. | may be wrong, but І believe 
what f have said. If the Wankel lovers are 
right and the rotary becomes the engine 
of the future, I'll admit | was all wet and 
join you. 


Wants to burn aviation fuel 


With premium-grade gasoline becoming 
more difficult to find, | was wondering 
about the possibility of using aviation fuel 
in my '69 Corvette high-compression en- 
gine and my Harley Sportster. Would 
these higher-octane fuels cause any dam- 
age to these engines? 

Dave Daniel, San Antonio, Tex. 


The aviation fuel used in turbocharged 
aircraft would work in high-compression 
automotive engines. | doubt that it would 
cause any problems. But this is not an 
across-the-board recommendation. Al- 
lowances for seasonal vapor-pressure 
changes and other surface-transporta- 
tion-fuel changes would not be found in 
aviation fuel. 

We do most of our race-engine testing 
on 115-145 aviation fuel when we can get 
it, though. 


Worried about over-revving 


Due to a blown bottom hose | had to re- 
place the 400-cu.-in. engine in my '71 Pon- 
tiac Safari Wagon. | replaced it with a 455 
cu, in. | notice at speeds in the 60-mph 
range that when the accelerator is re- 
leased the car slows due to compression, 
but the engine seems to be over-revving. 
It occurred to me that perhaps the rear- 
end ratio is now improper. How much 
over-revving is the engine doing? And 


what rear-end ratio would be proper for a 
three-seat wagon, with air conditioning? 
S. Scott, Missoula, Mont. 


І doubt that the bigger engine is over-rev- 
ving. 

What is the right rear-end ratio? That's 
kinda like asking how much an acre of 
ground costs. Road, terrain, driving habits 
all are involved in the selection process. 
But l'd guess a gear ratio in the neighbor- 
hood of 2.9:1-3.1:1 would be close. 


Vanilla and hot dogs 


I'm planning on getting a '79 Corvette. 
There are only two engine choices—both 
350-cu.-in. V8's. The Chevy fact sheet on 
them reads as follows (for torque and 
horsepower): 
L48 
185 hp @ 4000 220 hp (9 5200 
280 ft.-lbs. @ 2400 260 ft.-Ibs. @ 3600 

What gives? Does this mean the L82 has 
higher top speed and the L48 has better 
acceleration? 

Frank Marchese, Mountainside, N.J. 


L48 is plain vanilla. L82 is the hot-dog 
model. A good-running L82 eats L48's any 
way you want. The extra torque in the L48 
won't make a big acceleration difference 
because it comes and goes too quick. 


L82 


Are custom wheels safe? 


Recently my son experienced an incident 
which caused me to believe that with 
some of today's custom automobile 
wheels proper fit and safety have some- 
times been sacrificed for sales appeal. 

While driving his '66 Corvette at 55 
mph, he felt a vibration as if he had a flat 
tire. As he slowed down, the right front 
wheel decided to proceed ahead on its 
own. It rolled another Vs of a mile and was 
struck by another vehicle entering the 
freeway. Since the wheel was badly bro- 
ken from the impact, it was difficult to de- 
termine the cause of the incident, but we 
found the five lug bolts sheared from the 
hub, all with fresh, clean breaks. 

At first | felt that the wheel started to fail, 
causing the vibration, resulting in the fail- 
ure of the lug bolts. Now, l'm more in- 
clined to believe that the incident was 
caused by improperly torqued lug bolts. 
What's your bet? 

Joseph A. Gall, Citrus Heights, Calif. 


There are many aftermarket wheels on the 
market that shouldn't be there, for both 
design and quality reasons. There are also 
some pretty good ones. 

Now how do you tell them apart? The 
only thing a customer can go on is repu- 
tation and price. Avoid super-low-priced 
and unknown brands. (I realize my answer 
is not much help, but there is no other 


answer.) Mag-wheel care is also different 
from steel-wheel care, and should be ob- 
served. In general, mag wheels don't fit 
the job as wellas steel, yet aluminum mag 
wheels can be very strong and safe, and 
are used on many large trucks and nearly 
all race cars. 


A new car for infrequent use 


I'm thinking of buying a new car, but I'd 
only use it about three times a week for 
less than five miles each trip. I'm afraid 
the engine might be damaged from such 
infrequent use. What do you think? 

C. Polzy, Peoria, Ill. 


Buy a very small car with a four-cylinder 
engine built in the U.S.A. by an American 


company. Keep it in a garage if you can. 
Change oil frequently, and get out on a 
super highway three or four times a year 
and run it 50 miles. Sure, it will wear fast- 
er, but the wear won't be that bad. 


Plants for fuel and lube? 


| am sure there's good reason for not us- 
ing plant products for energy. However, | 
would like to hear your expert advice. | 
know that castor oil was used as a lubri- 
cant in the race cars of the past. My ques- 
tion is: Could castor oil be used as a fuel— 
such as diesel? | realize that this oil is very 
expensive at present, but when grown in 
volume as soya beans are, the price could 
become competitive with hydrocarbon 
fuels. If this oil is a substitute for diesel 
and lubricating oil, it could be reproduced 


without exhausting our petroleum re- 
serves. Could this be an answer to our en- 
ergy problems? 

George Ramphrey, Gulf Breeze, Fla. 


There are many plants that could be used 
for fuel andlor lubricants, and many are 
and have been used. But the economics 
are borderline at best. Many experiments 
are in progress right now in this area. But 
when available supply and location are 
considered, there's just not enough 
around. The cost is too high. This idea 
may contribute some help to the energy 
problem —it could make sense in some 
locales —but | doubt that the total solution 
will be found in vegetation. 


Excessive oil consumption 


| have recently purchased a used 1974 
Chevrolet 5-ton pickup, with 56,000 miles 
on it. It has a 454-cu.-in. engine, automatic 
transmission, air conditioning, power 
steering, and power brakes. It's in excel- 
lent condition; the former owner used it 
for long-distance driving with light loads. 
My problem is that it uses a quart of oil 
every 400 to 500 miles. | couldn't believe it 
when I had to start dumping oil into it. 
The engine is clean; there's not a drop 
of oil on the outside. | don't notice any 
blue smoke coming out of the exhaust 
pipe. | cleaned up what | could of the PCV 
system and put in a new PCV valve. When 
| noticed the oil usage, | went to a few 
mechanics in my area who have good rep- 
utations. The first thing they asked was 
the size of the engine. When | told them, 


Check 


they said that the engine was the problem 
itself, that this large engine normally con- 
sumes large quantities of oil. The me- 
chanics didn't even perform any tests on 
the engine. 

Are they right in saying that this engine 
will always use a lot of oil? If not, would 
you suggest some tests that | could have 
performed to find the cause of the prob- 
lem? 

Mark Anderson, Sawyer, Mich. 


Yep, they have a reputation for being 
guzzlers of oil and gas. You can stop the 
oil consumption, but not much can be 
done to break its fuel appetite. 

You need good oil seals on all valves, 
and tight-fitting premium moly rings with 
pistons that have more oil drainback in 
the oil-ring groove (in cylinder holes 
honed with a head plate and with plenty of 
atmospheric venting). This will bring oil 
consumption down quite a bit. When you 
close the throttle on an engine that size, 
and it's in slow mode, it really will grab 
some oil. 


Miracle carb—where is it? 


From several years ago | remember read- 
ing about a special carburetor, the Madi- 
son Avenue Magnum, which was sup- 
posed to give great fuel economy. Do you 
have any idea what became of such a 
beauty and where | might locate one? 
John Donaghey, Garland, Tex. 
Those super-mileage stories are all—and 


I mean all—the same as what comes out 
Continued 


pointsfor — 
shade-tree mechanics. 


A good shade-tree mechanic will monitor the car's 
electrical system by installing one of the most basic 
dashboard instruments... 


The ammeter. Normally, an ammeter shows а 
charge for a brief time after you start the engine, and 
then returns to zero. When there's less charge than nor- 
mal, it usually means a loose fan belt or a bad rectifier 
diode. A constant discharge is most often the result 
of either a broken fan belt or multiple diode failure. 

For accurate ond reliable readings, you need an 
ammeter that's built for precision —the Stewart-Warner 
Sensor Ammeter. You can buy it as part of a pre- 
assembled panel of gauges, or mounted in a hand- 
some modular housing. Two or more modules can be 
clipped together for a unique custom look. 

: — s. The Sensor Amrneter. It's part of an entire line of 

a S d Stewart-Warner equipment designed to meet the 
s needs of the shade-tree mechanic. — _ 
Stewart-Warner Corporation. AAR 
Consumer Products | | 


STEWART-WARNER 


1826 Diversey Parkway | ^ ; У 9 i 
Chicago, Illinois 60614 | (exe) B |, 


[d 


. STEWART- WARNER 7 


XCELLEMCE 


Walt Garrison 
Football and Rodeo star 
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to enjoy 
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without | 
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ее Just fill out this coupon, send it in and we'll send you a @ 
se can of mild Happy Days, one of America's favorite E 

“smokeless tobaccos.” My brand is Skoal. But, if you're just starting out, Га 

suggest easygoing Happy Days. It's so easy to enjoy. Just a pinch of mint E 

flavored Happy Days between your cheek and gum gives you real tobacco 

al pleasure without lighting up. And each can is dated for freshness. 


i Yes, send me my free can of Happy Days. 
Fill out and send to: “Smokeless Tobacco” 
100 W. Putnam Ave., Dept.-PS059, 


Greenwich, Conn. 0683 


Name 
Address 
City 


| D Tm 
| MATFLavORED SMOKELESS 108007 


Smokeless tobacco. A pinch is all it takes. 


© 1979 U.S. Tobacco Company. Offer not available to minors. Limited to one sampling per family. 
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"Say, Smokey—" 


[Continued] 


of the back end of those cows walkin’ 
round down your way. I get so tired of 
reading and listening to all these bull 
slingers who don't know what the hell 
they're talking about. Do you really think 
that, on a worldwide basis and over a 60- 
year time span, if a better deal was around 
it wouldn't be sold? If you want mileage, 
buy a small light car with a small turbo- 
charged engine—if you can find one. 


Cam lobe came off 


| have a 1972 Volvo 164E. At four years 
and 63,000 miles, one cam on the shaft 
was wiped off. After replacement, a visual 
inspection of the camshaft revealed no 
apparent wear or deterioration of the sur- 
faces; however, several tappets had pin- 
point-size breaks/holes in the machined 
surface. | provide a maximum six-month/ 
6000-mile oil and filter change using el- 
ther Quaker State or Sears Spectrum 
10W-40. In your opinion, what is the likely 
cause? Is this common? Neither the Volvo 
dealer nor the factory representative of- 
fered any explanation. 

C. G. Buttram, Annandale, Va. 


As a rule, that process starts in the first 10 
minutes the engine is run, and once 
started, the ball game is over. The cam 
lobe is hardened and has a slight angle 
across the nose to rotate the lifter to rotate 
the valve—so at start-up, the contact area 
is very very small. The unit pressure is so 
tremendous the oil can't handle it, and if 
the cam lobe heat treatment is off a little, 
bye-bye lobe. 

Once started, roughness exaggerates 
the problem. Careful engine break-in on 
your part is too late; the engine was run 
an hour or so before you saw the car. 


Surging problem 
My 1978 Dodge Omni has a surge at about 
50 to 55 mph. The dealer adjusted the carb 
and reset the timing, but it didn't help. 
Later he put a new EGR value on, but that 
didn't help, either. This car has a four cyl- 
inder VW engine in it. What do you think 
needs to be done to correct this prob- 
lem? 

Bob Richardson, Chattanooga, Tenn. 


Steady-state surge is almost always a sign 
of a too-lean air-fuel mixture. | suggest 
checking the carb for lean fuel delivery, 
improper float level, contamination, un- 
dersize jets, passage restriction, and leak- 
age that could affect the pressure bal- 
ances in the carb. 


Each month in Popular Science 
Smokey Yunick answers questions 
on cars—family cars, high-per- 
formance jobs, hot rods, and rac- 
ing cars—selected from those 
sent in by readers. Got a prob- 
lem? Send it to: "Say, Smokey—,”’ 
Popular Science, 380 Madison 
Ave., New York 10017. Ques- 
tions cannot be answered by mail. 


rou aboutaway . 
ur own full- or part-time business 


to have 


You can get started on a new 
career, earn extra money part- 
time, or prepare for retirement 
income by learning these new 
skills at home in your spare 
time. Read how we've helped 
people to bigger and brighter 
futures for over 60 years. 


One of the secrets of the success of 
this school is the fact that its founder, J.E. 


in TV, audio, and video systems. 


Smith, was a teacher. So, when he origi- =e 


nated his first course in radio over 60 years 
ago, it was carefully designed with training  ; 
in mind. And that principle has guided 
us ever since. Today, every aspect of our 
courses in TV and Audio Servicing is 
student-oriented to make learning as fast 
and as easy as possible. 

Exclusive Training Methods 

That means you get far more than book 
learning. NRI gives you practical, "hands-on" 
experience as you progress. In our Master 
Course in TV and Audio Servicing, you actu- 
ally construct a 25" diagonal solid-state color 
` ТҮ One that features the very latest technology, 
including computer tuning that actually 
lets you program an entire evening's enter- 
tainment. 

You start right with the basic parts and 
as you build it, you introduce and correct 
typical servicing problems, ending up with the 
complete unit, ready to use. That way, you get 
the actual bench time and intimate knowledge 
you need to handle real servicing problems. 
And before that, you even assemble some of 
your own electronic test instruments so you not 
only know how to use them, but how they 
work. That kind of training sticks with you... 
gives you extra confidence. 

And Mr. Smith taught us something else, 
too. Not to go too fast. So, our courses have 
what we call “bite-size” lessons. That's another 
way of saying that they're easy to digest. Big 
enough to cover a specific subject thoroughly, 
but not so much that they'll overwhelm you. 
Written clearly, without a lot of gobbledygook. 
And we keep in mind that you're learning at 
home, so you take our lessons at your own 
pace. That way, you can learn in your spare 
time without interfering with your present job. 
Professional Instructor/Engineers 

We back you up with a fully qualified 
staff of professional instructor/engineers. 
They re there to help when you have a problem 
with any aspect of your studies. And because 
most of them actually helped plan your lessons 


a 


reed" 


John Е Thompson, NRI President 


and designed your equipment, you'll get 
answers right from the horse's mouth. 

I might add that these are not a bunch 
of ivory-tower professor types. In between 
checking your lessons and giving you personal 
help, they're busy keeping up with the state of 
the art, designing new equipment and revising 
lessons to get you ready to handle even the 
latest equipment. The computer tuning we 
recently added to the TV set is a perfect case in 
point. Maybe a little exotic now, but when a 
problem like this hits your bench, you're ready 
for it. It's the kind of planning ahead our 
founder would have liked. 


I Dare You to Do It 

Now you might think I'm bragging 
a little too much on how good NRI is, and 
maybe I am. I'm mighty proud of our ac- 
complishments. But the proof is how our 
training works in preparing people for actual 
jobs. So I'm inviting you to ask the only people 
who can give you a totally objective answer... 
professional TV and audio technicians. And 
here's my bet. Just look in your Yellow Pages for 
a couple of TV repair shops, ask to speak with 
anyone who actually does the repair work, 
and ask him what he thinks of NRI. I'll bet 
he says, “Do it!” 

I'm not really sticking my neck out, 
because I know something you may not. Al- 
most half the TV servicemen working out there 
have taken home-study courses. And among 
them, it's NRI more than three to one! I'll 
be happy to send you a copy of the national 
survey that proves it. 

Why do the pros like us? Because NRI 
works. You take it at home so you don’t have to 
go to classes. You take it in your spare time, so 
you can hold down your job while you get 
ready for your step forward. And you take it 


easy, because our “bite-size” lessons make 
it easier, let you set your own pace. 
Equipment Designed 
for Learning 

NRI's equipment is exclusive. We 
design our own, so it's not somebody else's 
hobby kit or a stripped-down and mostly 
assembled commercial unit. It's designed 
so you really learn as you build, designed 
to give you lots of honest bench time, 
designed to give you the satisfaction of 
finishing up with a fully operable, top- 
quality unit that's comparable to any 
commercial set on the market. But you 
built it...you learned something on it! 
That's J.E. Smith's philosophy again. 

It all boils down to the fact that we've 
aimed our training at a very practical goal... 
giving you the skills you need to move ahead 
in a rewarding career. To help you have your 
own full- or part-time business, we ever in- 
clude lessons that show you how to get started. 


Send for Free Catalog, 
No Salesman Will Call 

Send for our free 100-page catalog of 
electronics courses. It contains a complete 
description of every course, including each 
lesson, training kits, and experiments. Full- 
color photos show you exactly what your 
course will include in the way of test instru- 
ments, electronic components, and major 
kits like the AM/FM stereo with speakers, the 
NRI Discovery Lab® and computerized TV. 

No salesman will call on you, either. 
Our catalog shows you what we have to offer 
you, what we can do for you. Look it over, then 
think about it and make your own decision 
without outside pressure. J.E. Smith always felt 
that his best students were the self-motivated 
ones. 

I can only add this. With over 60 success- 
ful years and more than a million students 
behind us, we must be doing something right. 
So get started on your future. Send the 
postage-paid card and check the course that 
interests you. If already removed, write me 
direct and ГЇЇ personally see that your catalog 
gets rushed to you. John E Thompson, Pres- 
ident, NRI Schools, 3939 Wisconsin Ave., 
Washington, D.C. 20016. | 


NRI Schools 
! McGraw-Hill Continuing 
y Education Center 
e 3939 Wisconsin Avenue 


Washington, D.C. 20016 


"Hill. 


By Robert W. irrin 
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Knowledgeable, persistent 
car owners don't have to 
pay for Detroit's blunders 


By JIM DUNNE 


"You replaced the head free. But now 
there's a rod knock, and we have to 
pay for that." It was dinnertime, and 
my wife was on the phone with the 
Audi service manager. He had a good 
news/bad news report on our Fox, 
which was in for regular service. "You 
better talk to my husband." That 
meant trouble for sure. 

I picked up the phone. "Mr. Dunne," 
the voice said, "will you authorize an 
engine overhaul, and establish credit 
to pay for the job?" The cost? "Ball 
park $600." 

“Ouch!” 

You've likely played the same 
scene. It was a shocker, but I almost 
missed a big point. My 18,000-mile, 
out-of-warranty Audi was getting a 
completely new engine head free of 
charge, labor and parts included! All 
told, it was a $200 windfall. 

That was my introduction to the 
world of secret warranties—or “policy 
adjustments" or “good-will service’— 
as they're euphemistically called in 
the car business. GM, Ford, Chrysler, 
AMC, and virtually all auto importers 
will deny it, but all offer secret war- 
ranties. The Center for Auto Safety, a 
Washington, D.C., consumer group, 
estimates that there are about 300 
secret warranties to cover factory de- 
fects. 

Why was my car covered? Audi had 
noted high oil consumption on some 
1975 Fox models, due to early valve- 
guide wear. The problem stemmed 
from higher combustion-chamber 
temperatures designed to improve 
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emissions in this imported model. 

Audi had decided, once the extent of 
the problem became known, to repair 
all engines free when owners com- 
plained about excessive oil consump- 
tion, even after the 12-month/12,000- 
mile warranty ran out. As is the cus- 
tom, Audi told no one outside the com- 
pany and its dealers about the policy. 
Owners who complained long and 
loud enough—like me—had their en- 
gine heads replaced with new ones 
with more heat-resistant valve 
guides. 

You usually don’t get secret-war- 
ranty coverage unless you push for it. 
A case in point: My Fox had a pulsat- 
ing pedal action so I had brake pads 
replaced at 15,000 miles. The new 
pads didn't help. I figured that the 
pulsing action was inherent in the Fox 


ЁЁ The auto makers 
have about 300 secret 
warranties covering 
factory defects 937 


design. Recalling the free engine- 
head fix, I returned to the dealer and 
asked if any other part of my car was 
covered under similar warranties. 
"We can replace your front discs if 
they're too thin, and repair the uni- 
versal joint covers if they're broken. 
We will even replace the universals if 
they are rust-damaged," the service 
manager told me. The upshot: new 
front discs—a $240 job—at no cost to 
me. In all, I got almost $450 worth of 
free repairs six months and 6000 
miles after the warranty had gone 


past the 12,000-mile, 12-month mark. 

My experience is not unique. I've 
made a check of secret warranties and 
found that virtually all car owners can 
get free service on some part of their 
car—or possibly already have without 
being told. The auto companies spend 
big money on secret warranty pro- 
grams to keep their reputations for 
quality and reliability intact. 

Most secret warranties cover much 
smaller, less expensive repairs. But 
they can often run into hundreds of | 
dollars. 

The most recent ones include: 

€ Chrysler: Check bolts that hold 
drive shafts to universal joints, and 
tighten or replace if worn. 

€ Ford: Three-year/36,000-mile ex- 
tended warranty on 2.3-liter engines 
in 1974-1975 Mustangs, Capris, Pin- 
tos, and Bobcats to correct early wear 
on camshafts and rocker arm, and for 
piston scuffing. 

€ Honda: Replace head gaskets on 
1976-1977 models. In some cases, re- 
place heads. 

® Peugeot: Check and replace, if 
necessary, all early diesel-engine cyl- 
inder heads. 

€ General Motors: Repair leaky 
hatch sunroofs on various 1975-1978 
Pontiacs, Buicks, and Oldsmobiles. 
Repaint cars that develop spotting 
from certain conditions. 

® Triumph TR7: Repair and re- 
place parts of 1975-1976 air-condi- 
tioning systems. 

e Toyota: Replace timing chain on 
certain engines. Also repair cylinder- 
head cracks for five years or 50,000 
miles on 1971-1974 Corollas and 

1972-1973 Carinas. 

€ Subaru: Pick up most of the cost 
of replacement of cracked engine 
heads on 1975 and later engines that 

Continued 
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Secret car warranties 
[Continued | 


are under a five-year/50,000-mile extended warranty plan. 

The compilation of complete lists would be a major proj- 
ect, given the secrecy with which they're handled at the 
auto companies. "If you come up with a full list," says Paul 
R. Peterson, of the Federal Trade Commission's legal 
group fighting Ford's secret- warranty system in court, “TI 
be glad to see it. We've been trying to track them all down, 
but it's impossible." 

Some of the most famous secret-warranty programs cost 
the auto companies millions. 

Two of the biggest were the Ford rust warranties of the 
late 1960's and early 1970's, and the Vega warranties of 
the early 1970's: 

In many Ford LTD wagons of that vintage the tailgate 
and rear quarter panels showed signs of road-salt-caused 
rust before they were two years old. Owners who com- 
plained were told that Ford would pay to fix all or part of 
the rust problem— depending on car age and miles driven. 
Almost a million cars were involved, costing Ford "tens of 
millions." 

Chevrolet’s Vega campaign was equally staggering. 
Both the engine and the body were affected. The total cost 
is lost in a blizzard of GM bookkeeping entries, but conser- 
vative estimates also run into "tens of millions of dol- 
lars." 

One 1972 Vega owner told me of an experience that was 
not atypical. 

"I was burning lots of oil. The dealer told me he would fix 
the engine at no charge. I took the car in and he replaced 
the lower part of the engine completely— block, pistons, 
crankshaft, everything. The old head and other parts were 


saved and put back on. I also got an extra water tank to 
keep the engine from running low. It didn’t cost a cent." 

Vega's rust problems were less unusual. The design of 
the body was a mistake, at least for those buyers who drove 
their subcompacts on streets where salt was used to melt 
snow. The corrosive chemical would pack under the top of 
the front fenders near the door, where highly visible rust 
spots— Detroit cancer—broke out. 

Chevy picked up the tab for new front fenders, paint, and 


ЁЁ Adjustment instructions that 
authorize secret-warranty work are 
sometimes hidden in hundreds of 
service bulletins 49 


labor for complaining owners, up to two years after the 
warranty ran out. Thousands of cars were repaired free if 
owners were persistent. 

One midwestern Vega owner tells why: "I knew the deal- 
er would fix my fenders because of what I heard from other 
owners, so I called a Chevy dealer near my home. He told 
me he was out of fenders and couldn't get any more. 

"I called a second Chevy dealer who told me he didn't 
have the fenders, but could get them in a week. The fenders 
would be free, but I would have to pay for labor and paint- 
ing—less than $100. 


Can you spot the similarit 
а Homelite 
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SCHEDULE IV 
ADJUSTMENT TABLE — EXTENDED POLICY PROGRAMS 
FOR PRODUCTION AND SERVICE-INSTALLED* COMPONENTS 


Adjustments to the Vehicle Time or Mileage Limits Indicated Below (Whichever Orcurs First) 


"] called a third dealer, and he said, 'Sure, bring it in it ihe Fircentage of Shadani Chaim Value: Specified 
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Ford's extended warranties for various engines are outlined in 
directive at right, which is not circulated to the public. 
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between aThunderbird апа 
chain saw? 
Aside from the fact that they both use gasoline, they also 
run quite nicely with Champions. The spark plug 


that's right for virtually every kind of engine. 
A fresh set of Champions at least once a year 


may just be what "ur engine needs for 
better mileage. Es | 


You cant buy : 
a better plug. 


Champion Spark Plug Company * Toledo, OH 43661 


Send for free 1979 Cataloa. 
18 pages, full color. 

Country Club and Camino travel 
trailers and fifth wheels, Capri park 
model and Cavalier minis. 

Name — 


Address 


Zip 
^. Yellowstone, Inc. 


© Dept. PS95 


| 28163 County Rd. 20 W. 
“= Elkhart, IN 46514 


` 2 TIME 
USAC CHAMP 


"KYB Gas-a-just Shock Absor- 
bers give you superb control, 
even around sharp curves or 
over rough roads. You feel like 
you're glued to the road." 

"| know, | use them on my per- 
sonal cars and trucks." 

Find shocks to fit most cars, 
light trucks, and vans where you 
buy parts. 


Write for free brochure: 
p S. udi = 
i W is 
KYB CORPORATION OF AMERICA 
T 


207 Eisenhower Lane South 
Lombard, Wlinois 60148 


Built under license of Dr. deCarbon system. 
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Secret car warranties 
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you about it" is the comment Гуе 
heard from a service manager. 

It seems an unfair way to do busi- 
ness, and for that reason, among oth- 
ers, secret warranties are being chal- 
lenged in the courts. 

"Adjustment" instructions that au- 
thorize secret-warranty work are 
sometimes hidden in the hundreds of 
service bulletins that car companies 
regularly send out to dealers. Chrys- 
ler, for instance, has notified dealers 
of the easy fix for engine stalling on 
some 1975, 1976, and 1977 Valiants, 
Darts, Aspens, and Volares. While not 
admitting that Chrysler would pay for 
the fix after the 12-month warranty 
period had run out, factory spokesmen 
indicate that the dealer would be 
reimbursed for work performed on 
cars of complaining customers. 

But Chrysler maintains it doesn't 
offer secret warranties. So does GM. 
James G. Vorhes, vice president in 
charge of consumer relations and ser- 
vice, says GM has had no "secret war- 
ranty” programs for at least two 
years. But, he admits, GM does make 
adjustments beyond the warranty pe- 
riod, as a matter of routine policy. "At 
some point you have to draw the line," 
Vorhes says. "Under 12,000 miles 
there is no judgment. But over 12,000 
miles, there is a question. You apply 
the Golden Rule." Vorhes sums up 
GM’s attitude this way: "Anything 
within the warranty period... that's 
our obligation. Period. After the war- 
ranty period, it becomes a judg- 
ment call." 

Judgments are made by zone man- 
agers across the country who are in 
contact with GM dealers. The zone 
manager may "buy" any part, or all, of 
a repair—from a $5 item to a major 
overhaul. Addresses and sometimes 
phone numbers of these managers are 
in owner's manuals. 

Chryslers manager of warranty 
planning, Thomas C. Benson, says 
that Chrysler's policy-adjustment pro- 
cedure is similar. 

While neither official would say so 
directly, the factory zone manager's 
decision can be decided by the condi- 
tion of the customer's car. 

"Car appearance and the history of 
the car are important," says Benson. 
"Say the car is set up like a hot rod, 
with big rear tires that show heavy 
wear, and a loose-sounding engine. If 
there is an axle failure in that car af- 
ter the warranty runs out, the chances 
are that it will never be allowed ad- 
justment." 

A well-kept car, however, can bring 
good results. "If the owner has used 
the dealership to keep his car up to 


specifications, and has a history of 
first-class care," Benson says, "then 
he has convincing proof that the car 
was not damaged through neglect or 
poor service, or lack of service." 

In this case, "convincing proof" 
means the complaint will be believed, 
and an adjustment may be made. 

Experienced warranty people tell 
PS that car companies are most con- 
cerned about the mechanical parts of 
the car, especially the power train, 
and are more likely to fix these free. 
Paint, body parts, interior trim items, 
and decorative veneer are less likely 
to be replaced free out of warranty. 

It is not unusual to get an "adjust- 
ment" for a defective transmission, 
rear axle, or engine block long after 
the 12-month limit. These parts are 
the bedrock of an automaker's reputa- 
tion. 

Car-company officials deny that the 
status of the customer weighs heavily 
in the decision of post-warranty cover- 
age. But it's a fact. The big spenders 
who buy luxury cars regularly, or 
long-time customers, get the breaks— 
no doubt about it. "What would you 
do?" one practical service manager 
asked PS. "This guy's a good custom- 
er, so I tell the zone he has a good case. 
Most times he'll get a break." 

To identify just who, on the other 
side, counts most in deciding a com- 
plaint is to know where to exert the 
most pressure—and charm—to col- 
lect. One of the most pivotal jobs is 
that of the service manager. His word 
carries a lot of weight with the factory 
zone manager, the next man up on the 
ladder. After the zone manager, each 
of the companies has a “man in De- 
troit” who oversees all appeals. You 
can jump ahead and take your com- 
plaint directly to the man at the facto- 
ry, but you’re probably wasting time. 
Sooner or later the dealer, service 
manager, and zone manager get in- 
volved before your case is decided. 

An appeal process is spelled out in 
the owner’s manual, but this setup 
has its drawbacks, especially for the 
customer, who is totally dependent 
upon the decision of others. Until re- 
cently, the only other recourse for dis- 
satisfied owners was through court ac- 
tion. And few owners want that much 
trouble. 

Because of that, the auto companies 
are beginning to experiment with a 
“court of appeals,” to hear complaints 
that have been turned down. Ford’s 
new Consumer Appeals Board is “an 
experimental owner-relations pro- 
gram designed to mediate unresolved 
customer service complaints." Ford 
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YOU SAY YOU'RE FED UP 
WITH HAULING ICE? 


Read about THE electronic breakthrough that 
has made the portable ice chest as obsolete 


as grandma's kitchen ice-box. 


Does your family groan when it's time to 
empty all that yucky water out of the 
cooler? Áre you getting tired of paying for 
food that goes bad? When somebody even 
mentions the word "ice" – do your back and 
shoulders ache a little? 


YOU'VE COME TO 
THE RIGHT PAGE. 


There's good news here: The Aerospace 
Program has spun off a portable refriger- 
ation breakthrough! 


Big Research Discovery 

Space scientists at Cape Canaveral had to 
keep critical components in rockets and 
satellites cool. They needed something 
small and light...something that used 
very little power but was absolutely reli- 
able...something that wouldn't konk out if 
it were tipped up, down, or sideways. The 
result? Solid state thermoelectric refriger- 
ation modules that went to the Moon. 


Enter Koolatron 

Koolatron was quick to see the civilian-use 
possibilities of these modules for portable 
refrigeration. They worked until they 
developed Koolatron - a 12 volt portable 
electronic refrigerator that uses the same 
powerful solid state thermoelectric refrig- 
|) modules used in rockets and satel- 
ites. 


Saves Inconvenience 

No more driving for miles or heading into 
shore for ice. Plug it in a lightér socket in 
your car, boat or van. Or run it off a 12 volt 
battery charger plugged into 110 volts. 


Saves Energy 

Koolatron uses very little juice — an 
average of only two amps when the 
temperature outside is 70 degrees 


Fahrenheit. That's less power than it takes 
to light a 30 watt bulb. Once contents are 
cold, you can turn it off at night to save 
power. Contents will stay cool for at least 6 
to 12 hours. Your muscle energy is con- 
served, too. It weighs only 15 pounds = and 
you'll never have to haul ice again! 


FIA shown. 


The new Koolatron keeps 40 Ibs. of food at 
household refrigeration temperature but weighs 
only 15 lbs. Only 21" x 16" x 16" ext. 


Saves Shopping Trips 

Koolatron holds more — so you spend less 
time shopping. Although it measures no 
larger than most ice chests, its 36 quart 
capacity is not half-filled with ice and 
sloshing water. So there’s more room for 
food — 40 pounds of it, or 40 large cans of 
soda pop! 


Saves Food 

This isdry cooling we're talking about. Not 
the damp kind that breeds mold and can 
turn perfectly good food bad overnight — 
exposing the whole family to needless risk. 
Koolatron keeps your food cold and dry. 
With food prices so high, it’s a shame to let 
any more meat and milk or sandwiches 
spoil! 


Saves Money 

Ice is expensive these days. So is the 
gasoline you use in looking for it. Don't 
waste another dollar this way! Get yourself 
anew Koolatron 12 volt portable electronic 
refrigerator and LET IT PAY FOR ITSELF. 
That's right. The money thrown away on 
ice and gasoline and spoiled food — not to 
mention what your own time is worth — will 
MORE THAN PAY for your new Koolatron 
in a single year! 

Proof: A recent survey of Koolatron owners 
us their average saving was $156.03 


SOUND FAMILIAR?... 
through draining the ice chest!" ... 
floor"... 


... "Mary, quick, I'm going to drop this @#'!%§& ice on my toes!”...“ 


"Mary, where do you want this 50 pounds of ice?" ... 
"Dad-dy - youre dripping more water where Гое mopped the 
"Hey, Mom, these tuna salad sandwiches are soaking wet - and (phew!) they smell bad.” 


"Wait George, I'm not 


George — !" 


in just nine months. Some claimed they had 
saved over $500.00 on ice, gasoline, spoiled 
foods, and the restaurant meals made 
necessary when the ice ran out. 


No Toy 

Koolatron is built to last. The rugged case 
is filled with the best insulation available— 
rigid urethane foam. Its heavy-duty handle 
can take loads of 150 pounds or more. 
Hinges and latches are made of non- 
rusting polypropylene. The exterior is a 
handsome harvest gold with a white, 
easy-to-keep-clean interior. Four non-slip 
rubber feet keep it from marring boat or 
camper surfaces. 


No Hassle - Ever 


Koolatron was designed by engineers who 
are also boatowners and campers. They 
know you want something simple that 
doesn't break down and is easy to service. 
So they designed Koolatron to be as 
trouble-free as possible. À small, quiet fan 
is the only moving part and it and the 
thermostat can be replaced by you with 
only a screwdriver! 


So Reliable It's Guaranteed 
For One Full Year 


Your new Koolatron comes with a written 
one year guarantee plus complete instruc- 
tions and helpful information. If you need 
additional help or advice anytime, you can 
call or write for a personal reply. 


21 Day Money-Back Trial Period 
Use your Koolatron for 21 days after you 
receive it. If for any reason you are not 
totally satisfied, return it for a prompt 
refund in full. 


Buy now at our new low price 

Good news. Our increased sales have over- 
come mounting material costs. So for now 
we can pass on a saving of $10.00 per unit. 
Formerly $169.00. Now $159.00 + $7.00 
handling and shipping ($179.00in Canada). 


Adjustable Thermostat Option 
For an additional $10 you can order the 
Koolatron with an adjustable thermostat 
in place of the standard fixed temperature 
thermostat — order model F1A. 


Phone your order in collect 
now to (705) 737-0842 


Or use this handy order coupon. 


EM Dept. 494 i 
[LIMITED d 


56 Harvester Avenue, Batavia, New York 14020 
Canada: 230 Bay view Drive, Barrie, Ontario 
LAN 4Y8 

Send me — Koolatron F1 @ $159 ($179 in Canada! + 

$7 each for handling and delivery in USA or Canada J 
(М.Ү, Quebec and Ontario residents add sales tax). 

—] want model F1A and have added $10. 

I understand that if I am not satisfied, I may 


return it undamaged within 21 days and get a a 
full refund, 
I enclose my O check O money order for $ ü 
or please charge my O Visa] Master Charge | 

ii © American Express ü 
Acct. No. Expiry date 
O Please send colour brochure only. 
Signature 

li (necessary to ship merchandise) j| 
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Getaway 
machines. 


That’s the incredible buy a dual-purpose motor- Honda has been the 
Honda XL series. It's an entire cycle, you've got two leader in four-stroke motor- 
family of ingenious Honda on- choices: two-stroke or four- cycle technology for years. 
and off-road motorcycles stroke. And when you look And the Honda XLs are state- 
dedicated to your enjoyment further into the _„ of-the- art. They offer legendary 
of the outdoor life. matter, the Honda \ dependability, a fact 
Four-Stroke preference | (t, | 
Dependability. becomes | 1 \ m d^ M. 
When you're ready to clear. 4 \ wo А | | 


> Ma y 
> ۴ 
е 
“ 
3 


4 ae ч 
а Р Ҹ r 


Ў: 


А, „їй rg А fa 


EU 


Tite 


Speedometer and 
tripmeter are 

standard on all XLs 

(no tripmeter ў 
on XL75). [ 


XL5005 have an auto- \ 

matic decompression / "4 

_ system for starting. Р | 
Add A Honda XL 
To Your Lifestyle. 


15 a whole lot more than 
merely buying a 
motorcycle. A 

Honda XL can make 

what you do for 


business or 
pleasure a lot 
more fun. 
Your Honda 
| dealer is 
standing by 
to show you 
the full line, 
For 1979, the from the XL75 
XL250S features added | for junior 
you'll appreciate the further refinements that enhance its riders all the way to the 
you leave civilization behind. dual-purpose nature. A incredible new XL500S. Each 
They're quiet. And they deliver passenger strap is added їо and every one is a getaway 
better gas mileage than the seat, as are passenger * machine at heart. 
comparable two-stroke bikes. footpegs. And, of course, full 
An Everyday road lighting, instrumentation, 
Investment. turn signals and mirrors are 


Yet, while the great 
outdoors beckons, | 
workday obligations Ё 
persist. And your XLis — 29 
standing by. Each 
machine is fully set up for the 
road, street legal in all states. 

Take the XL250S for 

` example. Its powered by a 
strong 249 cc single- 
cylinder engine. There's a 
constant-mesh five-speed 
transmission ARER тах на Hot-sparking Capacitor 
riding in city traffic easier. Fade- Discharge ignitions fire the 
and water-resistant brakes uL i ea marge 
are fitted front and rear. | | de^. 

And like other Honda 
XLs, it features primary 
kickstarting that lets you start 
in any gear with the clutch 
disengaged. 


standard equipment. 


ee M— 


Always wear a helmet and eye protection when riding. The XL75, XL100S, XL125S and XL185S are designed for 
operator use only For free brochure, write: American Honda Motor Co., Inc., Dept. PS59XL, Box 50, Gardena, California 90247. 
See Yellow Pages for nearest Honda dealer. (C) 1979 AHM. 


What a man serves is often a reflection of the man. 


Seagram's VO. 
The symbol of imported luxury. Bottled in Canada. 


Enjoy our quality in moderation. 


Canadian whisky. A blend of Canada's finest whiskies. 6 years old, 86.8 Proot; Seagram Distillers Co., МУС. 


PS Whats News 


opular 


science 


I've been impressed with the work of Hen- 
ry Kloss for many years and have come to 
look upon him as a close friend as I've 
written about his developments in hi-fi 
and other fields over the last two decades. 
Henry was one of the prime movers in in- 
troducing the acoustic-suspension speak- 
er to the world of home sound 25 years 
ago. That made it possible to get good 
low-frequency sound out of a relatively 
small enclosure and thus ushered in the 
age of high-fidelity sound for everyone. 
He was the "K" in KLH, and as the director 
of design, engineering, and product de- 
velopment for that company, introduced 
the stereo compact and the first very 
small high-quality receivers ever sold. 

Henry founded Advent 12 years ago and 
decided to convince the world that the au- 
dio cassette could be a serious musical 
medium. He did that by designing a cas- 
sette deck to use chromium dioxide tape, 
with built-in Dolby noise-supression cir- 
cuitry. Then he produced a line of pre-re- 
corded tapes that were as good in sound 
quality as the best records, and better 
than most. Next, moving on to projection 
TV, he introduced both the Schmidt and 
refractive three-tube optical system to the 
consumer markets and thus launched the 
age of big-screen home TV. 

A few months ago, | got a call from Hen- 
ry. He had developed a new tube that he 
thought had a lot of potential. | went to 
Cambridge, where he was just in the pro- 
cess of setting up laboratories, test facili- 
ties, and manufacturing equipment at 
Kloss Video Company, his newest enter- 
prise. 

Henry told me not just about his own 
work, but about other interesting develop- 
ments in the field. Before | had finished, 
l'd visited other laboratories and factories 
around the country and found that there 
are three important new developments in 
the field that promise to change the whole 
industry. 

The three competing projection-televi- 
sion technologies | discovered seemed 
from the beginning good candidates for a 
cover painting, since the principles on 
which they operate can be clearly shown 
in illustrations. Seven years ago when we 
first reported on projection television [PS, 
Sept. 72], Ray Pioch did the painting that 
illustrated how the first Schmidt projec- 
tion tube works. He seemed the logical 
choice to do this latest cover. We got a box 
full of parts and gave them to Ray; the 


cover shows what he produced. The story 
starts on page 90. 


The nuclear Russians 


When Arthur Fisher got an invitation to go 
to Russia and get a first-hand view of that 
country's atomic-energy establishment, 
we jumped at the chance to send him. His 
report, which starts on page 66, tells how 
the Russians are counting on nuclear en- 
ergy to produce a third of the country's 
electrical needs by the year 2000, and are 
embarking on an aggressive program to 
build nuclear plants. 

This contrasts sharply with the situation 
in this country, of course, where new con- 
struction in nuclear energy has been 
brought almost to a standstill by govern- 
mental restrictions, antinuclear factions, 
complex licensing processes, and other 
factors that make it almost impossible to 
build a new nuclear plant these days. Just 
how bad this has become is pointed up in 
the 1979 Nuclear Plant Survey, published 
in the journal, Electrica! World. 

America's nuclear power industry is un- 
dergoing "unprecedented contraction," 
the journal reports. Only two nuclear reac- 
tors were sold in the U.S. market in 1978 
by a major manufacturer. At the same 
time, there were 16 cancellations of pro- 
posed reactors. 

The trend will continue this year. Total 
nuclear commitments (plants in opera- 
tion, under construction, and planned) 
will decline to 195 units, while last year 
the total was 208. 

Despite these dismal figures, Electrical 
World still expects an upturn in nuclear 
installations over the next few years, 
citing a “heightened awareness, both in 
high government policy-making circles 
and in the public at large, that nuclear en- 
ergy is the sole remaining trump card in 
our effort to mitigate our electrical-energy 
crisis." 


Venus—still mysterious 


West Coast Editor Jim Schefter recently 
reported on the Venus mission [Pioneer 
Venus—Report from the Mysterious Plan- 
et," PS, April]. In February, scientists at 
NASA's Ames Research Center held a 
briefing to discuss recent developments, 
and Schefter attended. Here is his re- 
port: 

More than two months after one space- 


craft began orbiting Venus and five 
probes plunged into its atmosphere, 
scientists are as puzzled as ever about 
Earth's sister planet. Among the myster- 
ies still unsolved: 

© The strange anomalies that caused 
temperature sensors on four probes to fail 
remain mysteries. All four failures oc- 
curred when the probes were 11 to 12 ki- 
lometers above the Venusian surface. 

© Elevated abundances of inert gases, 
particularly argon, continue to provoke 
the major investigative effort of the mis- 
sion. “We're still baffled by the meaning 
of these measurements," said project 
scientist Larry Colin. 

There are intriguing new results, too: 

9 Lightning flashes have been de- 
tected by the Pioneer Orbiter on the plan- 
et's nightside. In periods of high intensity, 
up to 100 flashes have been recorded in 
five minutes. Data on the lightning are 
based on detection of radio bursts in the 
atmosphere, rather than on direct visual 
sighting. There is no immediate explana- 
tion for its cause. 

9 The glowing light reported by the 
nephelometer aboard the probes that en- 
tered the Venusian night probably is a 
chemical fire at or near the surface, fueled 
by sulfur-rich compounds in the atmo- 
sphere. 

9 Finally, an enormous rift valley, six to 
seven kilometers deep, has been spotted 
by the imaging radar. "There are no rifts 
of this magnitude on Earth," said investi- 
gator Gordon Pettingill of MIT. So far, no 
one knows how long the valley is, be- 
cause its ends haven't been seen in the 
radar swaths. But it is definitely a faulting 
rift, he said, indicating either internal plan- 
etary activity or a substantial impact. 

Research, of course, continues. Nobody 
knows what the results will be, but it is 
clear that we were badly mistaken in a lot 
of our assumptions about Venus, and be- 
fore this work is through we'll know a lot 
more about the solar system than we do 
now. 


p. cM 
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PS special report: 


A Russian 
energy tour 


PS Science Editor joins 

the first band of U.S. 
writers granted a look at 
nuclear labs in the U.S.S.R. 


By ARTHUR FISHER 
PHOTOS BY THE AUTHOR 


Last September, with 16 other jour- 
nalists, I boarded a nonstop Washing- 
ton-Moscow Aeroflot flight to begin a 
most unusual trip, one few of us would 
have thought possible only a couple of 
years before. 

We had been invited by the Atomic 
Industrial Forum, the nuclear indus- 
try's trade association, to take part in 
a pay-your-own-way, non-govern- 
ment-sponsored, two-week press tour 
of nuclear installations inside the So- 
viet Union. 

Although we were denied access to 
some of the juicier sites we thought 
had been promised by the Soviet au- 
thorities, what we did see was fasci- 
nating, both as an introduction to So- 
viet science and technology and as an 
insight into the strange blend of rea- 
son and rhetoric that weaves the fab- 
ric of Russian society. 

Our visits included Moscow's Insti- 
tute for High Temperatures, with re- 
search into MHD and fusion; the Kur- 
chatov Institute of Atomic Energy, 
with its T-10 tokamak fusion ma- 
chine; Loviisa, Finland, for the only 
Soviet-built nuclear reactor in the 
Western world; the Novovoronezh nu- 
clear-power complex, largest in the 
Soviet Union; and the Institute of 
Physics and Power Engineering in 
Obninsk, heart of Soviet breeder-reac- 
tor development. 

My overall impressions, after a hec- 
tic two weeks, are these: The Russians 
intend to embark on a massive expan- 
sion of their nuclear-power capability, 
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up from a trivial 8000 MW today— 
less than two percent of their present 
electrical generation and less than 
one-fifth of U.S. nuclear—to a stag- 
gering 20 percent by 1990 and per- 
haps one-third their electric-power 
needs by 2000. 

They plan to rely on nuclear-fission 
reactors for everything from icebreak- 
ers to district heating. Because about 
a third of total energy consumption is 
for heating, they say that in the early 
1980's they will begin installing spe- 
cial 500-MW thermal reactors in dis- 
trict heating plants only two to three 
kilometers from the city dwellers they 
will serve (much closer than U.S. au- 
thorities would permit). Next, to be- 
gin in the 1990's, will come high-tem- 
perature gas reactors that would yield 
both electric power and basic chemi- 
cals such as hydrogen and carbon 
monoxide for industry. After 1990, 
they see fast plutonium breeders be- 
ing built "intensively" to form the 
mainstay of their energy system. (The 
Soviets already have a 150-MW 
breeder operating along the shores of 
the Caspian Sea, at Shevchenko. 
Within two years, they expect to have 
a 600-MW breeder running in the 

Continued 


Thousand-megawatt fifth power unit at 
Novovoronezh, under construction, is the 
first nuclear reactor inside Russia to have 
an outer containment dome. 
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Enormous cooling towers situated at the 


An unusual glimpse into an open, operat- 
ing nuclear reactor reveals fuel rods glow- 
ing in materials-testing reactor at Kur- 
chatov Institute in Moscow. Eerie blue 
glow is Cerenkov radiation, which is gen- 
erated when fission particles streak 
through the pool at speeds greater than 
the speed of light in water. 
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Novovoronezh atomic-energy station, on the River Don, symbolize the Soviet thrust toward a greater reliance on nuclear power. 


"Eastinghouse"' power plant at Loviisa, Finland, operated by the 
state-owned utility IVO, uses a melange of technologies from 
East and West. The 440-MW reactor, seen topped by its red cap in 
the photo below, is Soviet-made (note brand labeling), as are the 
steam turbines and generators (below, right). The containment 
dome, designed by the Finns, houses an emergency cooling 
system from Westinghouse in the U.S. Sophisticated monitor- 
ing and control equipment (right) comes from West Germany. 
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Urals.) And some time after 2010, 
they predict, fusion reactors will be 
coming on line. 

If scientific competence alone were 
the criterion, these ambitious goals 
might be attainable. But the nuclear 
thrust seems sure to be blunted by the 
same ills that have plagued the So- 
viets since they built the world's first 
atomic power plant in 1954, a five- 
MW midget they call "Little Atomic." 
These are shortages of skilled labor, 
equipment, and industrial manage- 
ment techniques, combined with a 
technology that lags in crucial areas, 
such as controls and computers. (Some 
of the labs we visited could have come 
out of "The Bride of Frankenstein.") 

One example: Most of the reactors 
now used in the Soviet Union follow 
the design of "Little Atomic." They 
are water-cooled but graphite-moder- 
ated. This design has long been con- 
sidered outmoded by nuclear engi- 
neers in the West, where light-water 
reactors, especially pressurized-water 
reactors (PWR’s), are more or less 
standard. 

Indeed, Valery Legasov, deputy di- 
rector of the Kurchatov Atomic Ener- 
gy Institute, concedes that "the PWR 
is more economical and simpler to con- 
trol." But the Soviet nuclear industry 
has so far been incapable of turning 
out, in any sizeable number, the large 
pressure vessels the PWR's require. 
To remedy this, the Soviets are build- 
ing what seems to be the country's 
largest industrial plant, named 
"Atommash," at the confluence of the 
Volga and Don Rivers. It will turn out 
complete reactor components on an 
assembly-line basis, "just like making 
trucks," one engineer told me. But the 
giant project, itself bogged down in la- 
bor and materials problems, 1s years 
behind schedule. That is probably the 
reason why our group was not permit- 
ted a visit, although it was originally 
scheduled. 

In fact, for the first few days of our 
Russian stay, it seemed we would be 
allowed no closer to a power plant 
than the Moscow subway system, 
whose splendors our Intourist guide 
insisted we drink in. Possibly the de- 
lay was caused by the sheer inertia of 
the elephantine Soviet bureaucracy. 
Or maybe, at the last moment, the 
Russians could not overcome their 
anxiety about a herd of brashly in- 
quisitive Western news people poking 
around a highly sensitive area. Fortu- 
nately, some diplomatic door-knock- 
ing by the U.S. Embassy and the U.S.- 
U.S.S.R. Board of Trade, together 
with the persistence of the AIF repre- 
sentatives accompanying us, broke 
the blockade. 
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An unscheduled descent on the In- 
stitute for High Temperatures on 
Moscow's outskirts proved a valuable 
prelude to the rest of our visits, in 
great part because of the Institute's 
director, Alexander Sheindlin, a 
member of the Soviet Academy of 
Sciences. Academician Sheindlin 
spoke to us humorously and openly 
about the overall Soviet energy pic- 
ture, as well as the role designated for 
MHD (magnetohydrodynamics), a 
process that converts heat directly 
into electricity when a hot, ionized gas 
is passed through a magnetic field 
[PS, Aug. '78]. 


MHD in the Russian future 


The Institute is charged with the 
development of MHD, and houses the 
unique U-25 experimental MHD pow- 
er plant, which has generated up to 
20,000 kilowatts of electricity. (An 
older plant, the UO-2, was built near 
the Kremlin seven years ago. Its min- 
iscule 2000-kilowatt output helps 
light the Kremlin walls at night.) 

When we trekked over to see the U- 
29 plant, it was not operating, and the 
main channels were in pieces, looking 
something like a disassembled vacu- 
um cleaner. I did have the chance 
to see the 40-ton superconducting 
magnet—world’s largest—that the 
U.S. built at Argonne National Labo- 
ratory and then airlifted to Moscow in 
1977 as part of a joint research ven- 
ture in MHD. It seemed tiny compared 
to the main-channel magnet, a 2000- 
ton Soviet-made monster (not super- 
conducting). 

By converting fossil fuels to elec- 
tricity much more efficiently than 
conventional systems—say 55 per- 
cent vs. 35 percent—-MHD plants will 
stretch the life of the Soviet Union's 
coal, natural gas, and oil. Although 
her reserves of these fuels are enor- 
mous, they happen to be located in the 
wrong places. Some 80 percent of the 
country's energy is gobbled up West of 
the Urals, in European Russia, but 
the bulk of fuel reserves is buried 
thousands of miles away, mostly in Si- 
beria, where intkactable weather con- 
ditions aggravate the lack of transpor- 
tation. Besides, the Soviets would 
rather sell their oil for hard currency 
than burn it themselves. That's why 
they are pushing so hard for nuclear 
growth—and for MHD as well. "By 
the year 2000," Academician Sheind- 
lin told us, "I believe we will have per- 
haps 20 large-scale MHD plants, each 
producing 2000 megawatts of electric 
power." 

Sheindlin curtly dismissed solar en- 
ergy, except as a limited source of 
heating in the southern regions.But 


thermonuclear fusion, that most 
glamorous of all future energy op- 
tions, tantalizes Soviet scientists as 
much as it does their American coun- 
terparts. At the Kurchatov Atomic 
Energy Institute, set in rambling 
wooded grounds that have been en- 
gulfed by an ever-spreading Moscow, 
we heard Vladimir Yakovlev, deputy 
director of reactor technology, say, "Of 
course, when you realize that you 
need great quantities of energy, you 
are compelled to look at fusion." But 
he adds that fusion "seems to be most 
complex and not necessarily economi- 
cally feasible." This jaundiced view 
may reflect Soviet scientists’ frustra- 
tion at being virtually stymied in 
their fusion program, after having in- 
vented the tokamak approach that 
U.S. physicists have been so success- 
ful with [PS, Dec. '78]. 

Even while showing us the pioneer 
T-10 tokamak device, Academician 
Boris Kadomtsev, director of Kurcha- 
tov's Plasma Physics Division, rueful- 
ly conceded that it would not reach 
anywhere hear the temperature 
achieved by the Princeton tokamak— 
60 to 80 million degrees C. “We expect 
the first genuine demonstration of fu- 
sion power will come from Princeton,” 
he said. The Soviets had eagerly antic- 
ipated the construction of their T-20, а 
next-generation tokamak. But Kur- 
chatov physicists made it clear to us 
that there was now no room in the So- 
viet budget for such a fusion reactor. 
They told us that the U.S.S.R. had 
proposed instead an international co- 
operative venture to share the im- 
mense costs of the T-20, with partici- 
pation from the U.S., Japan, and 
Western Europe. 


Differences over safety 


It was at Kurchatov that we saw our 
first nuclear reactor inside Russia, 
and it was a startling experience. We 
were led to a small, experimental 
reactor that had its lid removed so 
that we could peer down into the pool 
of water where fuel rods “burned” 
with the furious blue glow produced 
by intense radiation. Our guides re- 
mained totally nonchalant as we jos- 
tled for a better look, pressed against 
two skimpy railings that were all that 
kept several of us from a radioactive 
baptism. Although there was prob- 
ably no danger from the radia- 
tion, shielded as we were by some 15 
feet of water, the scene was not one 
that could be duplicated at any nu- 
clear facility in the Western world. 

Kurchatov's director of nuclear 
safety, Yuri Svintsev, insists that we 
in the West are too preoccupied with 
safety matters: "In our es:imation, the 


from Princeton 


safety of nuclear plants is much 
greater than that of any other human 
activity." He stressed that neither a 
reactor-core melt-down nor a sudden 
"loss-of-coolant" accident was remote- 
ly possible. This belief leads to a reac- 
tor design philosophy totally at odds 
with ours. We insist on a massive, ex- 
pensive outer containment dome to 
prevent the spread of radioactive ma- 
terials in case of just such accidents; 
the Soviets think the domes are 
unnecessary. 

We saw this schism neatly illus- 
trated in a pair of visits to nuclear 
power plants, one at Loviisa, Finland, 
near the Russian border, and the oth- 
er at Novovoronezh—largest nuclear 
complex in the Soviet Union— 300 
miles and a 12-hour train ride south of 
Moscow, on the River Don. The plant 
at Loviisa, which the Finns jokingly 
call "Eastinghouse" because it melds 
technology from East and West, uses a 
440-MW  pressurized-water reactor 
built by the Russians, which is essen- 
tially the same as two of the reactors 
at Novovoronezh. But unlike the No- 
vovoronezh units, which have no con- 
tainment, the Loviisa reactor is sur- 
mounted by a large dome, at the insis- 
tence of the Finns. This is the first So- 
viet reactor to be sold in the West; the 
Russians have already lost reactor 
orders in Yugoslavia and Rumania 
because those countries demanded 
containment. Astonishingly, we saw a 
new, 1000-MW reactor being built at 
Novovoronezh with a containment 
dome. Plant director Vitaly Sedov 
grumbled that the order to add it had 
come direct from Moscow, and that the 
extra expense, an estimated $30 mil- 
lion, was "a waste of money." The 
speculation is that the Soviet authori- 
ties hope the change at Novovoron- 
ezh—a showcase for foreign shop- 
pers—will help sell more reactors in 
the West. 

When asked about the disposition of 
radioactive waste and about repro- 
cessing of spent fuel, Mr. Sedov gave 
less than explicit answers. In fact, he 
was probably the least helpful—and 
most surly—of all the Russians we en- 
countered. He did, however, utter 
what may be the most telling com- 
ment of the whole trip. At Novovoron- 
ezh, where a wall at the main en- 
trance is emblazoned with the slogan 
"Let the atom be a worker, not a sol- 
dier," he was asked whether there was 
no undercurrent of resistance to nu- 
clear energy among the public, as 
there was to a troubling degree in the 
West. "No," he said, "we told our peo- 
ple it was both safe and desirable, so of 
course they accepted it." 

Of course. 
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Unique MHD facility, U-25 power plant at 
Moscow's Institute of High Temperature, 


Boris Kadomtsev, head of the Plasma Phy- 
sics Division at Moscow's Kurchatov Insti- 
tute, explains tokamak fusion device T-10 
to visiting U.S. journalists (above). Anoth- 
er view of the T-10 (top) shows banner 


has generated 20,000 kW, will use giant 
superconducting magnet from the U.S. 


reading: “Glory to Soviet scientists—dis- 
tinguished contributors to the building of 
communism!” The reactor is not ex- 
pected to achieve fusion, but it was a 
pioneer effort. 


MAY 1979 | 69 


GM’ | 
'80 compacts 


-front drive, high mpg, 


and big-car interiors 


By JIM DUNNE 


General Motors is out to change your 
mind about compact cars. Its new 
front-drive Chevrolet Citation, Pon- 
tiac Phoenix, Oldsmobile Omega, and 
Buick Skylark are designed to be 
trend setters—completely new for the 
1980's. 

The four new cars go on sale just as 
this issue hits the newsstands, but I 
had an opportunity to test-drive a cou- 
ple of Chevrolet Citation prototypes at 
the GM proving grounds in Warren, 


Mich. And PS associate editor Ed Ja- 
cobs drove prototypes of the Pontiac, 
Oldsmobile, and Buick models at GM 
proving grounds in Mesa, Ariz. Our 
initial feeling is that the giant car 
maker has succeeded in a big way. 
Here are some capsule impressions of 
the new front-drive compacts: 

e The all-new V6 engine (described 
in last month's engineering story on 
GM front-drive compacts) is a top per- 
former. With it, the new cars will out- 
accelerate most V8&'s. 

Continued 


Major components of Chevrolet Citation 
two-door hatchback can be seen in cut- 
away below. Engine is mounted trans- 
versely, with the “rear” at the left side of 
car. Transmission and final-drive assem- 
bly are fitted on that side, with a Morse 
chain between the two. The V6 engine 
with normal accessories is a relatively 
tight fit in the engine compartment; the 
four-cylinder is easier to work on. Front 
suspension is MacPherson strut with un- 
usually large coil springs. The passenger- 
compartment floor is virtually flat, except 
for slight bulges to make room for the 
catalytic converter and exhaust system. 


Citation four-door hatchback shares its hatchback, semi-notchback are Chevy ex- wagon style, to provide large, flat load 
body with Pontiac Phoenix. Two-door  clusives. Rear seat folds down, station- floor. Liftover height at sill is rather high. 


PHOTOS ABOVE bee BELOW LEFT BY GREG SHARKO 
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Spotty semi- »notohbeck two-door is exclusive to Chevrolet. Two-door Phoenix notchback shares body with Skylark, Omega; 
Sporty option package available for either Chevy two-door. roofline is more formal than on fastback or semi-notchback. 
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hatchback has sur- 
prising interior 
space. Large glass 
area assures excel- 
lent visibility. Area 
behind rear seat is 
covered by remov- 
able security cover, 
to protect valuables. 
Rear seat folds 
down to give large 
cargo capacity. 


Oldsmobile Omega 
four-door notchback 
uses same basic 
body shell as 
Buick' s Skylark. 
Narrow rear pillars 
should mean good 
visibility in all direc- 
tions. Two-door ver- 
sion is shared by 
Pontiac and Olds. 
Chevrolet is only 
division without for- 
mal notchback. 
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€ The hatchback's rear compart- 
ment quickly converts from passenger 
to cargo layout. 

® The suspension springs are un- 
usually large, for a special engineer- 
ing reason. 

€ Underhood crowding, despite 
GM's best efforts, is about as tight as 
you'll find anywhere, especially in the 
V6-powered car. 

© Noise levels are as low as in V8- 
powered intermediates. 

€ Optional equipment matches 
that of the previous compacts. 

The cars I tested were four-door 
hatchback models. Chevy also offers a 
two-door hatchback and a two-door 
semi-notchback. Mechanically, the 
cars are identical to those offered by 
Pontiac, Oldsmobile, and Buick, but 
there are major differences in body 
styles. Pontiac has a four-door hatch- 
back and a two-door notchback. Buick 
and Olds share the two-door notch- 
back and also share four-door notch- 
backs. 

Chevy offers a base model on all its 
body styles, and a sporty X-11 option 
on the two-doors. Pontiac offers the 
base Phoenix and luxurious LJ styles, 
plus a sporty SJ option. Olds Omega 
comes in the regular model and the 
luxury Brougham, while Buick offers 


E. 


Formal notchback styling of Buick Skylark 
contrasts with sportier styling of Chevro- 


three grades of the Skylark: the base 
car, the Limited, and the Sport. 

GM aimed for the performance of a 
V8 and fuel economy of a six when it 
designed the cars’ new V6 engine— 
and hit the mark on both counts. With 
the V6 (which is produced by Chevro- 
let) a four-door Citation with auto- 
matic transmission accelerates from 
zero-to-60 mph in 11.5 seconds. That's 
as quick as most sporty cars, and tags 
the V6-powered car as one of the top- 
performing sedans on the road today. 
Acceleration times with the standard 
four-speed manual transmission could 
be more than a half-second faster, 
confirming the top-performer status. 

The lower-powered, four-cylinder 
engine (supplied by Pontiac) is hooked 
up to a more economical final drive 
ratio—2.54:1 vs. 2.84:1— with the 
predictable result. It averages 17 sec- 
onds in the zero-to-60-mph test, more 
than five seconds slower than the V6. 

Both engines run with uncommon 
quietnéss and smoothness for their 
types. The V6 is akin to a V8 in its 
noise and vibration levels; the four's 
noise and vibration are comparatively 
low. 

Fuel economy of both engines is bet- 
ter than with the 250-c.i.d. six and 
305-c.i.d. V8 they replace. GM expects 


let's fastback and semi-notchback. Inte- 
rior space of this design is generous. 


Jer | 


Huge size reduction made in X-body se- 
ries is shown in drawings above. Shaded 
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area represents 1979 Pontiac Phoenix; '80 
model, superimposed, is roomier. 


the four-cylinder with manual trans- 
mission to be rated at 35 mpg in high- 
way driving, with the V6 also topping 
30 mpg. That makes the new cars five 
to seven mpg better than their com- 
parable 1979 predecessors. 

The key to the performance and 
fuel-economy improvements is light- 
ness. GM chopped more than 700 
pounds from the 1979 weights. And 
the reduction, in terms of the original 
weight, is more than 22 percent. 


Easy maneuverability 


But driving the cars gives an im- 
pression different from one of lighter 
weight. If anything, the 1980's feel 
heavier than the "79's. The front drive 
does its job here; down-the-road sta- 
bility is outstanding. The steering ac- 
tion is like that on a top-line Caprice, 
because 60 percent of the car's weight 
is resting on the front axles. 

Impromptu handling maneuvers on 
the prototype Citations revealed that 
the cars respond quickly to turns of 
the steering wheel with little effort, 
no delay, and with a smoothness that 
contrasts sharply with the abrupt 
reactions of other front-drive cars, es- 
pecially the VW Rabbit. All in all, it's 
a highly refined front-drive system, 
one that retains many of the handling 
features that drivers of American cars 
are used to. 

While endorsing front drive, GM 
was careful to filter out many un- 
needed front-drive handling features. 
Steering changes that accompany 
power-on and power-off maneuvers 
are all but neutralized. The car rides 
with a softness that only the better 
European front-drive cars offer. In 
tight turns, there is no annoying feed- 
back from the universal joints or the 
steering geometry. Traction and high- 
speed stability are superb. 

"We went to  bigger-diameter 
springs in front and rear to give the 


LE гет 
How Chevy's '80 Citation 
3 
and '79 Nova compare 
1980 
Citation idol 
Воду type........ Four-door hatch- р. 
back door se 
А — dan 
Engine availability... 1514 250 6 
mee 305 V8 
Passengers, front/rear. 2/3 “ng xa 
Drive train. ....... ransverse Front en- 
engine, gine 
front drive milf 
drive 
Head room, front... 382 39.1 
Head room, rear.... 37.5 37.1 
. Leg room, front . 42.0 41.7 
Leg room, rear..... 35.5 35.2 
Hip room, front .... 552 53.3 
Hip room, rear. . . . . 53.9 53.6 
Wheelbase ....... 104.9 111.0 
Overall length . .... 176.7 196.7 
Overall width. . . .. . 68.3 72.2 
Overall height . . . . . 53.1 53.6 
Weight.......... 2507 3289 
Tread, front....... 58.7 61.3 
Tread, rear ....... 59.0 


ride softness you feel," explained 
Dave Dalby, a Chevrolet project engi- 
neer who has followed the testing of 
the prototypes from the start. "The 
wide coils in the springs also give us 
the strength to support the weight of 
the front-drive system on the front 
wheels." 

One glance under the hood revealed 
the biggest spring towers Гуе ever 
seen—so big they take up a sizable 
part of the engine compartment. The 
tops of the MacPherson struts are dou- 
ble-insulated against noise and vibra- 
tion. They offer insulation from both 
front-wheel and engine vibration. In 
other front-drive cars, this vibration 
is normally transferred, uninsulated, 
to the front suspension. The extra in- 
sulation of the new GM cars is a key 
feature in the cars' luxurious ride. 


Under-the-hood dynamics 


By the time the spring towers, V6 
engine, and all the drive machinery 
are packed under the shortened hood, 
space becomes tight. On prototype 
cars equipped with all options, the en- 
gine compartment is crammed with 
wires, hoses, and power equipment. It 
looks like a nightmare for mainte- 
nance, but Dalby claims routine 
maintenance and repairs are actually 
less time-consuming and easier than 
on the 1979 Nova. 

The layout is typical of many front- 
drive cars. The engine is set trans- 
versely (sideways), with its "front" 
facing to the right. The torque con- 
verter is hooked to the left (rear) of the 
engine. A chain drive connects it to 
the transmission gears, which are set 
below and slightly to the rear of the 
engine centerline. 

An unusual feature is an engine 
mount that attaches to the front bulk- 
head high up in the area where radia- 
tor caps are found on conventional 
cars. Also, the coolant radiator is off- 
set to the left side, where an electric 
fan provides forced air flow. 

GM has apparently solved one big 
front-drive problem: the connection 
between the shifter and the manual 
transmission. It feels tight, is positive 
when slipping into gear, and moves in 
short throws, with none of the sloppi- 
ness or vagueness common to other 
front-drive cars. Connections between 
the shifter and the transmission are 
through heavy cables that, Dalby 
says, will not stretch. The system is 
comparable to that of the Audi Fox in 
ease of shifting, but has an even more 
positive feel. 

Seating is set up for five passengers, 
two up front, three in the rear, in the 
European manner. This shows that 
GM is finally conceding that its se- 
dans do not need Gsix-passenger 
room. 


Performance image of Pontiac is carried 
over in thoroughly instrumented dash- 
board of Phoenix. Number and arrange- 
ment of gauges should be popular. 


Passenger space is good in all mod- 
els, and better in some respects than 
the older compacts. One model has 
even more interior space than a Se- 
ville. GM made a special effort to 
"open up" the interior by using more 
glass and by lowering the cowl and 
belt line. The result is a fairly spa- 
cious feeling inside, though the low 
position of the seats (three inches clos- 
er to the ground) offsets this. 

Ed Jacobs drove four adults on a 60- 
mile trip in the Citation through the 
Arizona mountains. "No one was 
crowded in the least," he commented. 
“One of the rear passengers was over 
six-feet-one and had plenty of head 
and leg room.” 

On hatchback models, a security 
panel covers the space between the top 
of the rear seat back and the hatch, 
effectively hiding the contents of the 
luggage area from outside view. Un- 
like other cars with this feature, the 
panel must be removed and stowed be- 
hind the front seat when the rear com- 
partment is used for storage; it does 
not fold away. With the rear seat 
folded, the load floor is flat all the way 
from the opening at the rear to the 
back of the front seat. 

GM made certain that there was no 
downgrading of luxury in these mod- 
els, despite their lighter weight and 
smaller size. The rear windows on 
four-door models roll down, a turn- 
about from the fixed windows on its 
intermediate sedans. Power windows, 
cruise control, and many other popu- 
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Cargo area of four-door hatchback is very 
large. Security hatch is removable for car- 
rying bulky objects. High rear sill is 12 


inches above the load floor. 


lar options—except powered adjust- 
able seats—are offered. In one minor 
change, because of the lack of space 
inside the thinner door frame, the 
windows crank up and down in a di- 
rection opposite to that customary in 
U.S. cars. The glass is lifted by a roll- 
up metal band, instead of the usual 
scissors mechanism, another change 
forced by the door width. 

PS will have a full car test of the 
Chevrolet Citation and Oldsmobile 
Omega in July. Also included will 
be a 10,000-mile test report on the 
V6 Citation, and a 5000-mile test of 
the four-cylinder Omega. "BH 
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Wave-tuned 
plates 


harness sea power 


A super-efficient design 
that works in the lab is 
readied for the Atlantic 


By DAVID SCOTT 
ILLUSTRATIONS BY ADOLPH BROTMAN 


SHRIVENHAM, ENGLAND 
Scientists here have devised the sim- 
plest wave-power machine yet for con- 
verting the boundless energy of the 
British Isles coastline into electric 
power. 

The experimental hardware con- 
sists of three parallel vertical plates 
linked together and moored to face on- 
coming waves. A nearly submerged 


PUMP-ACTUATING 
ROD 


triplate assembly taps the horizontal 
force of wind-driven water, converting 
it into mechanical energy with a re- 
markable 70-percent efficiency. 

Dr. Francis Farley, dean of the 
Royal Military College of Science, 
who conceived the concept, thinks tri- 
plates have several advantages over 
the nodding-duck [PS, Nov. '77] and 
flexible-raft [PS, Sept. '78] wave-ma- 
chine projects also funded by the Brit- 
ish government to eventually reduce 
dependence on fossil fuels. The advan- 
tages: 

€ Triplate assemblies are direct- 
acting mechanisms with no cranks or 
levers. Simplicity improves the re- 
liability of this design. 
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ө Adjusting the space between 
plates "tunes" them to prevailing 
wave conditions for maximum energy 
absorption. 

€ Mooring triplates in heavy 
weather should be easy, because one 
plate acts as a sea anchor and keeps 
the device almost stationary. 

® This stability means little wave 
power escapes the machine; the result 
is high conversion efficiency. 


Oceangoing array 


Funding has been from a modest 
grant through Britain’s Science Re- 
search Council. Now the govern- 
ment's Department of Energy has 
commissioned Dr. Farley to prepare a 


PLATE 3 


TIE RODS 


. Double-acting pump on stabilized middle 

. plate is linked by jointed tie rod to pivot- 

5 ing plate facing waves. To-and-fro motion _ 
А 1 віва strokes pump. án both zm 


Scale model of wave machine is 1/20 size needed for use i 


full-scale design study for an ocean- 
going array to harvest the energy re- 
sources of the North Atlantic. 

So far, the triplate concept has been 
tested in a wave tank with a model 
scaled to 1/20 the size required for 
waves in the Atlantic. This model is 
tuned to wavelengths of 23 feet with 
heights up to 10 inches. Plates are 20 
feet wide and four feet deep. Six recip- 
rocating pumps deliver one kW of 
fluid power. 

Near the Scottish coast, waves are 
13 feet high, and each yard of wave 
front has a potential power of 40 kW. 
Scaled up to tap these waves, triplate 
machines would be 492 feet wide and 
394 feet long. 


= PLATE 1 
PLATE 2 
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One of these giant contraptions 
might deliver up to four MW of elec- 
tricity, its double-acting pumps driv- 
ing shore-based turbines. About 250 
triplates, moored a few miles offshore, 
would equal the output of a conven- 
tional thermal power station produc- 
ing 1000 MW of electricity. 

In heavy weather, the submerged 
triplates could be designed to flex; 
huge waves would then sweep harm- 
lessly over the tops. 

Here's how the triplate assembly 
works: The first plate faces oncoming 
waves and is spaced one-quarter 
wavelength in front of the second 
plate. (Coastal Atlantic waves have a 
492-foot wavelength.) The first plate 


Floating triplate module in wave tank 
(top) is tested with 10-inch-high waves. 
Three parallel modules (above) provide 
one-kW hydraulic output. 


Computer simulation of wave forces be- 
tween plates shows crest applied to plate 
1 (left), countered by standing quarter- 
wave sloshing up and down between 
plates 1 and 2. Standing wave between 
plates 2 and 3 stabilizes plate 2 and rig. 


leading plate (right) pivots, operating two pumps. 
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is separated from the second by arti- 
culated tie rods with pivots at the low- 
er end. Jointed struts near the top op- 
erate double-acting pumps. The third 
plate is one-half wavelength behind 
the second and serves as a stabilizer. 

Since the first plate swings horizon- 
tally on its base pivots, approaching 
wave crests thrust it inward and pro- 
vide a forward pump stroke. This pad- 
dling movement also pushes water be- 
hind the plate forward, which sets up 
a standing wave between the first and 
second plates. 

As the incoming wave crest falls, 
the pressure applied against the first 
plate is reduced. Now the greater 
weight of water between the two front 
plates thrusts the leading plate out- 
ward again and the pump strokes in 
the other direction. This to-and-fro cy- 
cle repeats with successive waves. 


Wave anchor 


The third plate acts as a sea anchor 
because of its fixed half-wavelength 
spacing. That’s another cunning fea- 
ture. A second standing wave of 
changing amplitude is always trapped 
between the second and third plates. 
This wave stabilizes the triplate as- 
sembly in rough water, but there is 
enough movement to maintain the 
stabilizing wave. The second plate 
that carries the pumps then becomes a 
firm reflector to the force applied be- 
tween it and the movable leading 
plate. 

The cost of wave-produced energy? 
With the present state of the art 
there’s no really accurate comparison, 
but a wave-generated kilowatt-hour 
costs about 10 times more than a ther- 
mal one. “Wave machines are now at 
the Wright brothers stage for air- 
craft," says Farley. "Today we're up 
against an energy crisis, and with 
enough money for serious research 
and development I think our machine 
could be a viable solution." 
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Programmable 
calculators 


-computer power in 
pocket-size packages 


What kind of computing 
ability do you need? 
Here's one way to go 


By HAROLD BOARDMAN 


Dr. Boardman is the chairman of Solecon Inc. and 
was formerly a research scientist with Hercules Inc. 


When I began solar-energy work, I re- 
alized that detailed, lengthy, and la- 
borious calculations would be re- 
quired. Finding out how efficient a so- 
lar-energy collector is, for example, 
may involve’ calculations with 
hundreds of data points using a math- 
ematical technique called linear re- 
gression analysis. 

A pocket-size scientific calculator 
that sells for about $50 can be used to 
solve such problems. But the mechan- 
ics of solving formulas repeatedly is 
tedious and errors can easily be intro- 
duced. A personal home computer for 
$600 or more [PS, March] simplifies 
the work: Equations can be perma- 
nently stored as programs on tape cas- 
settes, and the microcomputer can be 
programmed to request or use stored 
data each time formulas are auto- 
matically solved. 

But I selected another option: Texas 
Instruments’ pocket-size, $300 pro- 
grammable calculator, the TI59 (dis- 
count priced in many stores). With its 
optional $200 PC-100A printer, this 
instrument approaches the utility of a 
microcomputer. While programmable 
pocket calculators lack some features 
of home microcomputers, as ГЇЇ out- 
line shortly, the TI59/printer combi- 
nation more than meets my needs. 

First, a brief look at what the TI59/ 
printer provides. Like other scientific 
calculators, the 59 has trigonometric, 
logarithmic, and other functions per- 
manently programmed in its memory 
circuits. 
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lator writes and records data to or from 


But as a programmable, TI59 has 
the ability to remember (while it's on) 
the keystroke sequence needed to 
solve a problem automatically. Like a 
microcomputer, it can be programmed 
to request data when problems re- 
quire it. You can permanently retain 
these keystroke sequences by storing 
them on a tiny magnetic card inserted 
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stored in a plug-in memory module. 


into a read/write mechanism (photo). 

The TI59 has another method of 
storing program keystroke sequences, 
as well. Thumbnail-size plastic mod- 
ules are available that contain pre- 
written programs stored in semicon- 
ductor memory chips. The modules 
snap into the back of the 59, and con- 
tain information equivalent to some 


Programmable TI59 portable attaches to 
optional PC-100A printer after the batter- 


two dozen magnetic cards. The mas- 
ter-library module provided with the 
59 has 25 programs, including math, 
finance, statistics, and others. Option- 
al $35 modules with programs in oth- 
er fields, or printed programs from 
other TI59 users, are also available. 

When you first turn a TI59 on, it is 
programmed to provide 480 program 
steps (separate keystrokes) and 60 
memories or data registers. Each data 
register holds 10 digits. But since 
some programs require lots of pro- 
gram steps and little memory, or vice 
versa, you can alter this capability. 
Up to 960 program steps and no mem- 
ories, or 160 program steps and 100 
memories, or many configurations be- 
tween these ranges, are possible. 

Is the PC-100A printer a necessary 
companion to the calculator? The 
printer, using 2.5-inch-wide thermal 
paper, gives you a permanent record, 
but isn't really needed for calculations 
such as statistics, annuities, integra- 
tion, or solving sets of simultaneous 
equations. 

For other applications, a printer 
isn't a must, but programming with- 
out it becomes tedious or awkward. If 
you want to look at a program and edit 
it, or see a library-module program, 
for example, the calculator can direct 
the PC-100A to print it out. With- 
out the printer, you have to look at the 
program one step at a time on the cal- 
culator display. 

Also, the TI59/PC-100A combina- 
tion provides something that's stan- 
dard on most home microcomputers: 
alphanumeric readout. The PC-100A 
can print out 64 characters and sym- 
bols, with a maximum of 20 per line. 
When you enter alphanumerics into a 
program with a home microcomputer, 
the characters are automatically dis- 
played on a TV screen or print mech- 
anism as you type them directly on a 


ies are removed. Printer has the ability to 
plot curves automatically. 


keyboard. But with the TI59/PC- 
100A, alphanumerics are entered into 
the program by a two-digit code for 
each character. À program written to 
compute income tax, for example, can 
be organized to stop and prompt you 
with the printout message ENTER 
GROSS INCOME and similar data as it's 
needed. Finally, for some applica- 
tions, the printer is indispensable. If 
you want to look at certain curves cor- 
responding to an equation, the PC- 
100A can automatically plot the curve 
as the calculations proceed. 


Keystroke entries 


Notice that everything entered into 
the TI59 is either through direct key- 
strokes or the equivalent: keystrokes 
stored on magnetic cards or in solid- 
state library modules. Home micro- 
computers, however, can accept data 
from many sources. Computers, for 
example, can sample data periodically 
from a temperature probe through an 
electronic circuit, and use this data in 
a program. 

Programming procedure, however, 
is one area where home microcomput- 
ers and programmable calculators are 
quite similar. In both cases, the prob- 
lem to be solved must be clearly de- 
fined. The formulas, variables, and 
desired answers must be listed. Then, 
just as you'd solve an arithmetic prob- 
lem, a sequence of operations for the 
calculator is developed. Drawing a 
flow diagram, indicating the informa- 
tion or mathematical processing se- 
quence, can help you see how these 
operations progress. Many flow dia- 
grams may use labeled symbols. A 
flow diagram often enables you to sim- 
plify a problem since you can visualize 
the interactions between the different 
parts of the program. 

Next, the TI59 keystroke sequence 
must be planned. Special coding 


sheets from TI have columns for the 
keys to be pressed, comments, and 
other information. This is called "soft- 
ware." The length of the program will 
determine the availability of memory 
registers, as mentioned earlier. If a 
program needs more memory than 
what is available, it may be necessary 
to break up the program into smaller 
parts. Some complex programs re- 
quire little memory, while some sim- 
ple programs require a lot of memory. 
Each problem is unique. The problem 
of memory space exists where long 
lists or much alphanumeric informa- 
tion must be stored. This is the situa- 
tion in which a microcomputer must 
be used. 

Part of the program often involves 
assigning the five user-defined keys 
(labeled A to E) atop the keyboard. Up 
to 10 functions can be assigned, since 
pressing the key labeled 2ND—analo- 
gous to a typewriter's shift key—as- 
signs a second function (A’ to E') to 
these keys and most others on the key- 
board. Your program can be written, 
for example, so that pressing user-de- 
fined key A starts the calculator 
program running. 

Another user-defined key might be 
set up to branch processing optionally 
into the solid-state library module for 
further calculations. The master mod- 
ule, for example, has one program for 
annuity calculations, so there's no 
need to write such a program. Inte- 
grating programs with library module 
programs (or parts of them) enables 
you to run problems requiring many 
more steps than are available within 
the calculator itself. 


Filing program 

l've devised a program for the TI59/ 
PC-100A that quickly calculates the 
performance of a solar collector to 
save pages of figuring, and another 
that helps me with personal filing 
problems. With the latter, I file docu- 
ments in numerical order regardless 
of subject. I just punch in a subject 
number, and in seconds the number of 
all references containing that subject 
are printed out. 

Programming can be a complex and 
time-consuming activity, but there is 
a great deal of software—business in- 
ventory, cattle feeding, checkers, nav- 
igation, securities analysis, etc.—in 
TT's PPX-59 program-exchange soft- 
ware catalog, and on plug-in modules, 
to help you. 


SOLAR-ENERGY SOFTWARE 
The author can provide a 700-step ТІ59/РС-100А program 
for calculating house-design heat-loss rate, air-collector per- 
formance, and economics of solar heating. The price is $15. 
Write to Box 523, R.D. 1, Chadds Ford, Pa. 19317. 

One firm offering a wide range of solar software for various 
programmable calculators is Sunshine Power Co., 1018 
Lancer Drive, San Jose, Calif. 95129, 
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"79 mowers 


-filament "blades; 


safety clutch, and 
lots of new models 


By E. F. LINDSLEY 


A survey of the new ’79 lawn mowers 
leaves you wondering just how many 
more improvements and variations 
can be made in a basic grass-cutting 
machine. There’s a mower for ev- 
eryone, ranging from battery-powered 
electrics for postage-stamp lawns to 
front-engine riders that muscle to- 
ward being tractors, but aren’t, even 
though they have light snow-removal 
capabilities. In between are: 

® Riders that let you control speed 
without shifting. 

® Riders with improved steering. 

® Rear-discharge riders for easy 
sweep-up. 

€ Trimming mowers with filament 
cutters instead of blades. 

€ A mower with a blade brake and 
deadman control. 


Ariens seven-hp rider is cleanly styled with features to back up Gravely 11-hp model is unusually powerful for a rider. A solidly 


€ Mulchers that also bag or dis- 
charge at the side. 

Here's what you need to know to 
pick the best one for your yard. 


What to look for 


When you shop for a riding mower, 
you should look for—in addition to 
overall quality—speed control, steer- 
ing precision, and cutting perfor- 
mance. Nimbleness and quick speed 
changes are more important in a rider 
than in a tractor. Most rider users do 
their cutting within smaller, irregu- 
lar lots and around plantings. You 
should be able to run at a fast clip in 
the open, drop quickly to a crawl to get 
around a tree or tight spot, and accel- 
erate almost instantly as you clear the 
obstacle—all without clutch hassles 
or fighting a sticky shift lever. 

When you test a rider it may have 


two, three, four, or five forward 
speeds. If mowing production is your 
goal, avoid those that require you to 
stop, de-clutch, shift, and engage the 
clutch every time you change speed. 

For a welcome change of pace, look 
at Jacobsen, Case, and Ariens models 
with friction drives that slide slickly 
froin step to step with the movement 
of a foot pedal or lever, and without 
clutching, jerking, or jumping. Case 
and Jacobsen are both eight hp with 
electric start, and Ariens is six or sev- 
en hp with an electric-start option. 
Both Case and Ariens have gear-and- 
sector steering. 

Although it might seem that almost 
any steering arrangement will do for a 
light rider mower, it is simply not so. 
A great many riders have a simple 
swinging arm with 1:1 steering, and 
every little bump and hummock in the 
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the styling: geared steering, friction-disc drive, апа afull-floating built unit, it makes a 30-inch cut and handles a 40-inch snow 


deck. All contribute to good handling on any terrain. 
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blade. Frame is a sturdy one-piece construction. 


lawn fights you. This is tiresome and 
dangerous because a small drop-off 
such as an unsodded area around a 
tree base or along a retaining wall can 
easily catch a wheel and pitch you off 
the machine. No matter what other 
good features may attract you to a rid- 
er, be critical of the steering. Look for 
some form of steering-gear reduction 
and check it by turning the wheels 
from cramp to cramp. Gravely, for ex- 
ample, has a 2.6:1 reduction on its 
new riders. Also check for ball tie-rod 
ends and practically zero play be- 
tween wheels and steering wheel. 


Collecting the cuttings 

Rear bagging attachments have 
blossomed everywhere for '79. The 
general pattern is a big plastic tube 
coming off the discharge chute and 
leading to a collector box or bag on 
back of the rider. The idea is that the 
air blast from the revolving blade will 
carry the cuttings up the tube to the 
collector. Collecting methods range 
from Montgomery Ward’s and Yard- 
Man’s removable trash bags, which 
you lift out, to Jacobsen’s dump box, 
which you operate from a seated posi- 
tion. Still others require that you dis- 
mount and dump them manually. 

Before getting carried away with 
one of these rigs, which can cost $150 
or more, insist on trying it in your own 
yard. With dry grass that's not too 
tall, not too lush, and with everything 
working as advertised, your grass col- 
lector may work fairly well. But in 
tall, wet, or juicy grass, you'll proba- 
bly have trouble with chute clogging. 
This is especially true with the big 30- 
in. single-blade cutters where the lev- 
erage of the long grass lugs down the 
engine and reduces the air blast 
needed for bagging. With five to eight 
hp, you just don't have the power to 


Jacobsen friction-drive rider has no clutch 
or gear shift. Push pedal with your toe to 
go forward, or with heel to go backward. 
You can see when collector is full. 


blow the cuttings up the chute. More- 
over, you may find that you need 
front-end weights to counterbalance 
the collector weight at the rear. 
Apparently recognizing these prob- 
lems, Dynamark has rear discharge 
on all its riders. You, too, may find it 
easier to sweep up cuttings with a 
pulled sweeper than to bag them. 


Safety features 


Unless you're close to the outdoor- 
power industry, you probably have no 
concept of the pressures for new mow- 
er designs to reduce the current level 
of 160,000 mower injuries a year— 
most of these from contact with the 
blade or something thrown by the 
blade. 

In any case, the blades are, so to 
speak, the cutting edge of safety ef- 
forts. And, quite naturally, the fila- 
ment-line weed cutters that have been 
such winners have been perceived as 
possible lawn mowers. Why not use 
the same string-cutter principle for 
lawn mowing? For '79 two makers are 
doing just that. Weed Eater has a gas- 
oline-powered, 21-in. mower; Toro has 
a cord electric with two filament cut- 
ter rotors (although the company cau- 
tiously calls it a "trimmer"). For trim- 
ming it should be great, since you can 
snuggle up to a fence, wall, or curb 
and the projecting filaments will cut 
flush without damage. 

Within their limits, such mowers 
should be free of throwing tendencies, 
but anyone who has ever zapped a 
bare ankle with a string cutter knows 
they can inflict a messy wound. 

It may be that we're all being un- 

Continued 
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Case 80 is upended for winter storage. 
Control of this rider is with a single Vari- 
drive lever. Thatcher with spring tines for 
aeration is an optional feature. 
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Toro's new filament trimmer/mower рег- 
mits easy up-snug trimming on one side. 
With no metal blades, the electrically 
powered unit is safer to use. 
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Jacobsen mulcher has twin cutting blades 
that do double duty to produce superfine 
cuttings. It comes in a 3v;?-hp model, with 
choice of manual or electric start. 
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New Lawn-Boy lets you take your choice 
of modes—depending on season: mulch- 
er, side- or rear-bagger, or leaf shredder. 
Making conversions requires no tools. 


Yard-Man's four-hp Mulch/Mow fits cut- 
ting mode to grass conditions. Shown 
here as a mulcher, it is also available with 
side-discharge and bag options. 


realistic in expecting a power tool 
to be totally safe from foolish han- 
dling. 

One safety feature that might be 
well worthwhile is the deadman con- 
trol and blade brake for walk-behinds. 
The idea is that any time you release 
the control handle, two things happen 
automatically: The engine drops to 
idle speed and the blade is braked to a 
quick stop. On a self-propelled mower, 
forward motion also stops. 

Clearly, if you stop the blade and 
the engine keeps running, the blade 
must be de-clutched from the engine. 
The most convenient clutch mecha- 
nism is a centrifugal clutch similar to 
those on chain saws. Right now, not 
many mower makers are sold on this 


Dynamark mulcher, left, has sifter 
screen plus a high-suction impeller. 
Besides shredding leaves, etc., it's 
a conventional mower. 


Popular Bolens rear-bagging-type mower 
comes in three formats this year, and 
can be either hand-propelled or self-pro- 
pelled. Electric starting is available. 


idea, but my own tests of a blade brake 
and clutch [PS, Jan '76] convinced me 
that the system is practical. 

The foreseen problem of hard en- 
gine starting, since the throttle had to 
be at idle to avoid clutch engagement, 
didn't develop, although it might have 
for someone unable to snap the starter 
rope vigorously. For the record, the 
brake and clutch assembly on the unit 
I tried lasted two seasons and then 
disintegrated into a mangled mess of 
strings and weights, but it was also a 
hand-built experimental model that 
Im sure could have been improved 
significantly. 

In 79 the only mowers on the mar- 
ket with blade brakes are Honda's 
very handsome new 21-in. rear-bag- 
gers, either self-propelled or push. 
The prices range from about $350 to 
$450. 

And if safety is really your main 
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Snapper rider has a number of options, 
including grass catcher, dump wagon, 
dozer blade, tire chains for the rear 
wheels, and a front load-carrier. 


Versatile tractors 


—when you need more , 
than a grass cutter 


By E.F. LINDSLEY 


A few years ago the choices were 
clear-cut. You could buy a riding 
mower shaped like a tractor, a some- 
what huskier machine called a lawn 
tractor, or a still more powerful rig 
called a lawn-and-garden tractor. The 
differences in power and construction 
were evident even to the unpracticed 
eye; the investment was modest 
enough to write off in a few years if 
you went wrong; and the selection 
wasn't very broad. 

In "79 it’s not that easy. While the 
"79 models offer a wider selection than 
ever, they also shade confusingly be- 
tween lawn capabilities and garden 
capabilities. Equal horsepowers don't 
necessarily mean equal performance. 
There are more big, high-powered 
models. And prices are up—even lawn 
tractors are big-ticket items. 

Compounding all of this is a very 
heavy emphasis on styling that has 
nothing to do with a tractor's perfor- 
mance, but can make it more difficult 
to see important things under the sur- 
face. Remember, if you're going to 
part with a substantial sum for a trac- 
tor, the things that really count after 
the showroom shine has worn off are 
the engine, transmission, clutching 
system, steering, equipment attach- 
ment and drive methods, and overall 
durability of the frame and bearings. 
A mower deck with heavy-duty ball or 
roller bearings on the blade spindles, 
for example, is worth more than fancy 
hoods, grilles, and gleaming wheel 
covers. Here are some of the things 
you should consider before you buy. 


Tractor or riding mower? 
If what you want is a grass cutter, it 


may be foolish to buy a tractor at all 
unless you have a really large lawn. A 


Gilson gear-11—with low-gear speed of 
0.75 mph—is really intended for snow re- 


riding mower may be a better buy. 
But if you want a machine to cut grass 
and also remove snow, push a little 
dirt around, or maybe pull a small 
cart, then a lawn tractor may be the 
way to go. If you also want to do some 
gardening; it makes still more sense, 
but this is where the choice gets 
sticky. 

You'll find a great many lawn trac- 
tors with eight- or 11-hp options that 
will accept a small snow thrower or 
dozer blade. Toro's 832 and 1132, ac- 
tually front-engine riders, are exam- 
ples. So are John Deere's 111 and 
Case's 108. If all you expect from them 
is removal of a few inches of snow from 
a sidewalk, fine, but you can't expect 
them to bust the drifts out of your 
driveway. Intended for cutting grass, 
these small lawn tractors generally 
lack the low gears needed for heavy 
work. Some use  belt-tightener 
clutches, and, unfortunately, many 
are often purchased by buyers with 
big expectations. 

Remember, horsepower is not the 


ee 


moval and gardening, plus grass cutting. 
A garden package is available. 


major factor involved. For example, a 
Gravely 8102 with 10 hp and an eight- 
speed transmission, the Bolens 11XL 
models with 11 hp and either gear or 
hydro drive, or a John Deere 210 with 
10 hp will all do a gutsy job of snow 
removal. To many buyers, the John 
Deere 111—with more horsepower 
than the 210— might appear to be a 
better choice for snow removal. Note, 
however, that it's geared primarily for 
grass cutting with five forward 
speeds, but the lowest speed is 1.4 
mph. The 210 has four forward speeds, 
but the lowest is 0.3 mph, much better 
suited for nosing into a snowbank. 


Ruggedness is important 


Then, of course, there's the durabil- 
ity factor. The Gravely has a cast-iron 
Kohler engine, a cast-iron gear case 
with oil-bath clutches, shaft and U- 
joint blower-drive, and very heavy 
bearings and structure. Admittedly, it 
has all the styling of a musk ox. And 
probably the worst-looking tractor on 

Continued 
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Case 444 has 14-hp engine, hydraulic 
drive for tractor and implements, high 


steering and a 19.9-hp Kohler Quiet-Plus 
engine. It's a quiet, strong machine. 


the market is the Economy Power 
King; but the cast-iron engine, Borg- 
Warner clutch, and fantastic drive 
line, which can put 12 hp through a 
245.7:1 gear reduction, mean real 
workpower. Surprisingly, in this day 
when many people buy on eye appeal, 
Power King is building a bigger facto- 
ry just to keep up with demand. 

An outstanding example of a lawn- 
mowing tractor that has also been 
carefully designed for snow-throwing 
and gardening is the Gilson 53038 
with 11 hp and a cast-iron four-speed 
gear drive (0.75 mph, low gear). It is 
also set up for a simple rear hitch that 
accepts what Gilson calls a “Garden 
Tool Package"—a 10-in. plow, disc 
harrow, cultivator, and furrow open- 
er, all designed specifically for the 
tractor. It's a rare and happy combina- 
tion—particularly because the plow 
setting isn’t finicky. An optional elec- 
tric lift is also available. 

An important point: If you don't 
want snow removal to be an exercise 
in frustration, buy wheel weights and 
chains with the machine. Turf tires 
without chains are not much good in 
snow. 

Since these small tractors are pri- 
marily grass cutters, it’s not unfair to 
ask how well they actually cut grass. 
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ground clearance, and a cast-iron trans- 
axle. All are real work features. 


Ariens 38-in. mower-tractor has six for- 
ward speeds, 1.7-gal. fuel tank, flexing 
cutter deck to follow ground contours. 


My own experience with eight hp and 
a single, big 30-in. or larger diameter 
cutter blade has been dismal. When 
grass is lush and heavy, the blade is so 
long that it acts as a powerful lever to 
slow down the engine. Moreover, to 
keep tip speed down, the blade rpm 
also has to be held down. The slower 
the blade goes, the worse the cutting. 
The resultant lugging is hard on the 
engine and drive line. Two- or three- 
blade decks work better and don't 
seem to bog down as readily. 


Catchers or sweepers? 


Much the same applies to the big, 
box-like rear-end grass collectors, 
which look so great in the showroom. 
Every one of these I’ve tried on an 
eight- ог ll-hp lawn tractor has 
clogged in the first 50 feet of use. The 
wet, juicy grass enters the big plastic 
pipe at the deck-discharge connection 
and quickly forms a cudlike mass that 
kills the engine. Makers claim that 
this doesn't happen with Southern- 
type grasses. Maybe not, but my 
choice, if I wanted to collect the cut- 
tings from a small lawn tractor, would 
be a rear-discharge mower deck and a 
sweeper towed behind. Gilson, Wards, 
and Yard-Man all have 'em. 

In any case, Га certainly insist on 


trying the collector on my own lawn 
on my own terms before buying. 

More power is available in nearly 
every maker's larger '79 tractors. In 
the past the usual lineup was 12- and 
14-hp machines, a few 16's, and a few 
19's. This year you'll see 16 hp in near- 
ly every product line. 

You'll also see many twin-cylinder 
engines, especially 16's, for smoother, 
quieter operation. Roper even has 
twin 16's, 18's, and 20's. You'll find, as 
a most welcome feature, more overall 
effort toward vibration reduction and 
noise control. Jacobsen, for example, 
uses Kohler's new "Quiet-Plus" en- 
gines from 10 hp through 19.5 hp to 
isolate noise. Bolens uses a 17-hp 
twin-cylinder Kohler engine mounted 
in a rubber-suspended steel cradle in 
its QT17, probably the quietest trac- 
tor yet built. And the XL series has 
sound-absorbing, but easily remov- 
able, engine-enclosure panels. Until 
you've actually worked with one of 
these smooth, quiet tractors you can't 
appreciate the difference. 


Getting what you want 


For the larger tractors, selecting 
the features you want most involves a 
lot of technical information. My best 
suggestion is to get specs and bro- 
chures on each make that interests 
you and compare features in the quiet 
of your home, not in the dealer's show- 
room. Things you'll want to ask your- 
self about: 

e Drive—hydrostatic, gear, or vari- 
able belt? 

€ Drive ratios—high enough for 
mowing; low enough to plow? 

€ Dual-range transmission—is it 
worth it? 

e Lifts—manual, 
electric? 

€ Implement attachments—can 
you swap implements yourself? 

€ Implement drives—shaft, belts, 
clutching arrangements? 

€ Mowing capacity—can you real- 
ly use a wider deck efficiently? 

® Storage—where can you keep a 
larger-size tractor? 

Mowing capacity, which boils down 
to your lot characteristics and the 
worth of your time versus cost, is a 
personal issue, as is storage space. If 
snow removal is important, then win- 
ter storage can be a headache. Stored 
outdoors, even under cover, starting 
can be very doubtful after several 
weeks of prolonged cold. Stored in- 
doors, a big tractor and its snow 
thrower can be an annoying obstacle 
in the family garage. 

Measurements may be in order. 
Often a tractor takes up more space 
in the garage than it appears it would 
when sitting on the dealer’s spacious 
showroom floor. 

Both hydro and gear drive are of- 


hydraulic, or 


Bolens H11XL hydro-drive 11-hp tractor has sound-deadening 
engine panels. It handles snow removal and mowing easily. 


fered by nearly all makers except 
Gravely and Power King, and each of 
these has its own super-tough gear 
system. Bolens gear drives are also 
Bolens-made, but with these excep- 
tions most makers use Peerless drives 
and transaxles. Hydrostatic drives 
use a hydraulic pump at the engine 
end to feed a hydraulic motor or mo- 
tors for infinitely variable speed at 
the wheels. From the driver's stand- 
point, they're probably the easiest to 
use since you just push a pedal or lever 
to go and speed is directly proportion- 
al to how hard you push. 


Cold-weather problem 


There's a small joker with hydro 
drive if you store your tractor where it 
gets cold and you need it to remove 
snow. Unless the engine has a clutch 
to disconnect it from the hydraulic 
pump, and few do, you are cranking 
the engine against the drag of the hy- 
draulic fluid. Even though the engine 
may fire, it won't sustain running. My 
experience has been that this can be a 
severe problem at 20 degrees and 
lower. 

Nevertheless, hydro drives have 
some advantages, and Case tractors 
have the most sophisticated of all such 
drives since they also use the hydrau- 
lic fluid to power such implements as 
tillers and loaders. In almost all in- 
stances when you have a hydro drive 
you also have hydraulic power for im- 
plement lifts. This may be an option at 
extra cost and many hydro-drive trac- 
tors come with manual deck and im- 
plement lift as standard. On the other 
hand, gear-drive tractors usually offer 
optional electric lifts. 

Dual range can increase the work- 
ing abilities of your tractor greatly. 
When you buy a big tractor and mow- 
er deck it has to be for the sake of 
grass-cutting speed. With a dual- 
range gear box, or a hydro and dual- 
range rear axle, you can slip into high 
and cut grass as fast as the cutters will 
handle it. Go back to bulldozing, snow 


removal, or plowing and garden work, 
and there are times when you want 
the creepiest crawl possible. That's 
when you drop into low range. 

Some makers even outdo dual 
range. Simplicitys 19.5-hp Power 
Max model combines an infinite- 
speed hydro drive with a three-speed 
transaxle, and Yard-Man’s model 
14912 11-hp and 12918 16-hp tractors 
both have 16 forward speeds. Jacob- 
sen offers hydro plus dual range on 
12-, 14-, 16-, and 19.5-hp tractors. If 
you opt for a powerful, multi-use trac- 
tor, don't be blind to its transmission 
capabilities. 


Changing implements 

Above all, bear in mind just how 
much you can handle personally in 
implement changeover. Swapping a 
mower deck for a snowthrower may 
not be too tough on the little lawn 
tractors, but don't underestimate the 
labor involved when you set out to do 
the same thing on a big 16- or 19-hp 
job. Decks and blowers are heavy, 
some weighing upwards of 200 
pounds. Even the so-called easy-to- 
make connections are usually far from 
easy. In fact, count on at least four 
hours to make such a swap, including 
wheel weights and chains, dragging 
one implement out of storage and 
packing away another, greasing and 
oiling, rigging lift travel, and making 
other adjustments. Or, for example, if 
garden work is your object, expect to 
spend some time fiddling with the 
three-point plow hitch, and don't ex- 
pect to go from mowing to garden 
work and back as a routine thing. It 
all means personal muscle work or 
calling a dealer. 

The new tractors for "79, from lawn 
size to brawny garden size, are beau- 
tiful to look at and are the most re- 
fined models yet. But it's worth a long, 
hard look beneath the gleaming skins 
for real-world durability and working 
capability before you choose one and 
write a check. Gs) 
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Durable Power Kingtractor, not pretty butrugged and efficient, 
is geared for real work. It was formerly called Economy. 
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John Deere 111, one of new breed of lawn 
tractors, has five forward speeds. Two 
cutter blades are used with 38-in. deck. 


Tough Gravely comes with shaft drive, a 
10-hp rear-mounted engine, and dual- 
range eight-speed transmission. 
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We fly the new, safer 
microwave 
landing 
syste 


MLS, scheduled for worldwide use by the 
1990's, will scan large areas of the sky, 
transmitting precise electronic signals to 
guide pilots to safer, quicker landings 


By BEN KOCIVAR DRAWINGS BY RAY PIOCH 


"On days like this, smart birds walk," I thought to myself 
as we approached busy John F. Kennedy International 
Airport in New York City. Blustery 20-30-knot winds out 
of the northwest tugged insistently at our plane. Low 
clouds scudded across the gray sky, obscuring the rain- 
soaked runway somewhere below. I've flown into this air- 
port many times under instrument conditions and watched 
the pilots line up on identical final-approach paths eight 
miles or more from the airport. Usually they fly a straight 
course into the wind, guided by the narrow electronic beam 
of an instrument landing system (ILS) that leads the plane 
through the soup and down to the runway. 

But today's exercise was different. I was aboard a very 
special NASA Boeing 737, outfitted with two cockpits— 
the regular one up front, and a second, inside the cab- 
in, where I rode in the jump seat behind NASA pilot Lee 
Persons and copilot Dick Yenni. From this interior location 
Persons and Yenni were flying the plane completely blind; 
a safety crew rode the forward cockpit. But though we 
couldn't see, our state-of-the-art instruments could. This 
second cockpit is loaded with special avionics equipment 
and computers that process the signals received from a new 
microwave landing system (MLS) we were about to test. 
It's called the Time Reference Scanning Beam Microwave 
Landing System (TRSB MLS) and is planned for worldwide 
use by the 1990's as a replacement for the current ILS. 

Why replace the ILS system now in use all over the world 
with a new, highly complex system that will require expen- 

Continued 


Microwave landing systems will be valuable for guiding heli- 
copter and STOL landings near city centers (right). With MLS, a 
helicopter could safely come in for a landing at an 18-degree 
angle. Even more important, MLS will make foul-weather land- 
ings safer and quicker (center), and increase airport capacity in 
all weather. Advanced avionics in NASA research plane (far 
right) include cathode-ray-tube MLS display, electronic map, and 
a CRT for displaying various verbal information. But MLS infor- 
mation also can be displayed on conventional flight gauges. 
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Microwave landing system sets up an electronic funnel in the sky 
so that all aircraft —SST's to helicopters—can approach the run- 
way at different speeds and angles. In a complete system, an 
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right of intended approach angle. Elevation antenna (near run- tance Measuring Equipment shows mileage from runway end. 
way threshold) gives vertical position. Flare antenna (about 3400 — Back-azimuth antenna guides pilot away if he aborts landing. 
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sive eguipment in both ground instal- 
lations and airplanes? Even conserva- 
tive predictions indicate that our air 
fleet will double (or more) by 1985. 
That poses big problems. Already 
there are almost a dozen major U.S. 
airports that reach saturation capac- 
ity during instrument weather. With- 
in five years the number will be 20. 
When saturation hits even a few 
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Instrument landing systems now in use provide electronic guid- 
ance only for an area six degrees wide and 1.4 degrees in eleva- 
tion. Planes coming in for a landing must pick up the narrow 
beam eight or more miles away and fly it straight in to the run- 
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airports, it affects traffic hundreds 
and even thousands of miles away as 
flights are delayed and schedules dis- 
rupted. Proponents say the new mi- 
crowave landing system will help pre- 
vent this massive traffic jam in the 
sky by increasing airport capacity 
dramatically. That will reduce flight 
delays, save fuel and money, and pro- 
vide improved service for the travel- 


way. Other planes, awaiting their turn at the long approach, must 
be stacked in holding patterns—a fuel-, time-, and money-wast- 
ing necessity with ILS. With microwave landing systems (see 
opening diagram) planes can approach from many directions. 


ing public. It will reduce the concen- 
tration of noise over any one area, be- 
cause planes will not repeatedly fly 
one path to a runway as they must 
with ILS. And, when used in conjunc- 
tion with other new aids, it will rou- 
tinely fly planes automatically all the 
way to touchdown, in weather where 
the pilot can't even see the nose of the 
plane. That will make landings safer 


How the Time Reference Scanning Beam Microwave Landing System works 


A microwave landing system uses ground 
antennas to transmit electronic guidance 
information to the aircraft, so that instru- 
ments aboard the plane can determine its 
position in space. The basic Time Refer- 
ence Scanning Beam system uses two C- 
band (5031.0 MHz to 5090.7 MHz) micro- 
wave beams sweeping at a very precise 
rate, one from side to side (for azimuth 
guidance), the other up and down (for el- 
evation). Expanded MLS installations can 
provide additional information by using 
flare and back-azimuth antennas, and Dis- 
a —40* 


NASA research plane, a specially equipped Boeing 737, has a 
regular cockpit up front, plus a second interior cockpit, which 
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FLIGHT-CONTROL 
COM 


tance Measuring Equipment (see text). 

All flight-path transmitters work in the 
same way, as illustrated by the azimuth 
diagram here. The azimuth beam moves 
from side to side of the runway center line 
to a predetermined maximum — +40 de- 
grees is shown. On each scan, an antenna 
aboard the aircraft receives a "to" and a 
"fro" signal, represented by the tall blips 
inthe wave pattern shown. Before each to 
and fro scan an identifying preamble sig- 
nal is transmitted that alerts the radio re- 
ceiver on board the plane to what kind of 
information will follow (see text). The 
preamble signal precedes only the "to" 
scan; thus the receiver can tell "to" from 
^fro." 

When the "to" scan, moving left as 
viewed from the plane, is received (first 
blip), an on-board microprocessor starts 
timing; it continues to do so as the beam 
moves to the left-hand margin of the scan 
and back, until it reaches the plane again 
on the “fro” scan (second blip). The time 
interval is measured in microseconds. 
The microprocessor knows how long the 
beam takes to travel from the center of the 
scan to one side, and back to the center. It 
uses this as a reference time, comparing it 
with the actual time measured between 
receipt of the "to" and "fro" signals. If the 
measured time interval is less than the 
reference time, the microprocessor 
is programmed to know that the plane is 


left of the center line (which corresponds 
to the center of the runway), as shown, 
and by how many degrees. If the mea- 
sured. interval is more than the reference 
time, it knows that the plane is right of 
center, and how many degrees. This infor- 
mation is then compared with the selected 
approach angle the pilot has programmed 
into the system, and his position relative 
to his desired path is routed to the display 
in the cockpit and to the autopilot, if it is 
engaged. 

The ground antennas for the TRSB MLS 
do not mechanically move as the beam 
scans from left to right or up and down. 
Instead, the scan is done electronically. 
One such electronic antenna that can be 
used is called a phased-array antenna. It 
contains a number of radiating ele- 
ments—small antennas—all excited si- 
multaneously, but with signals bearing 
different phase relationships. Since in- 
phase signals reinforce each other and 
out-of-phase signals cancel each other 
out, it is possible to constantly vary the 
signals fed to the antenna so that at one 
moment, for example, a composite beam 
is generated at an angle of 40 degrees to 
the right of the runway center line. The 
signal at all other angles is largely sup- 
pressed. A continuing change in the 
phase relationships moves the beam 
more and more to the left, until it has trav- 
eled across to 40 degrees left of center. 


includes state-of-the-art MLS avionics. Author Kocivar, left, is 
briefed on MLS test landing by NASA pilot Lee Persons. 


and help eliminate the fuel-wasting 
practice of stacking planes in holding 
patterns during bad weather. 

To understand the advantages of 
MLS, compare it with the currently 
used ILS. This system, in use now for 
30 years, transmits from the ground 
an electronic beam that guides planes 
gradually down to the runway. But it 
creates only a single, narrow (six-de- 
gree-wide) highway in the sky that 
planes must follow down, at a three- 
degree angle, one at a time, and about 
three minutes apart. In contrast, the 
new MLS creates an electronic funnel 
that may be as much as 120 degrees 
wide and 20 degrees high. An antenna 
on the airplane intercepts these 
ground signals and an onboard com- 
puter determines precisely where the 
plane is in the funnel (see box). This 
makes it possible for all kinds of craft, 
including helicopters, to approach the 
runway from different sides, at differ- 
ent speeds, and at different angles of 
descent. Thus they can be guided in to 
arrive at the runway as little as 40 
seconds apart. 

My flight test demonstrated how 
this works in practice. As we neared 
JFK, instead of lining up for a long, 
straight-in approach as we would 
have using ILS, we swung in a three- 
mile wiggly arc toward the field. In- 
side the cockpit, pilot Persons 
watched the greenish vertical and 
horizontal lines on our advanced-tech- 
nology cathode-ray-tube display for 
position guidance. Though gusts of 
wind buffeted the plane, the CRT dis- 
play guided us back each time to the 
tightly curved approach path Persons 
had programmed into the system. The 
final turn that aimed us right down 
the runway was only four-tenths of a 
mile from the runway threshold. It 
was a sharp turn to the right at about 
140 knots airspeed. Now what had 
been a gusting 20-knot crosswind be- 
came a tail wind, boosting our ground- 
speed to a brisk 160 knots. 

We were using up runway fast. 
("There's nothing less useful than 
runway that’s behind you,” quipped 
Persons sometime later.) To make the 
landing we had to get wheels on the 
ground and thrust reversers and 
wheel brakes working promptly. With 
the MLS display showing us our exact 
vertical and horizontal position, we 
made a quick, firm touchdown, still 
rolling faster than normal. It was 
hardly the slick kiss we’re accustomed 
to іп everyday air travel, but the exer- 
cise demonstrated the precision guid- 
ance the MLS provides. 


The equipment 
The MLS ground equipment trans- 


mits five different kinds of informa- 
tion to the plane from five different 


Simple TRSB MLS was tested at small 
Cape May, N.J., airport—one of more 


antennas. This equipment is modular, 
so in simple installations for small 
airports two basic transmitters can be 
installed to give incoming planes 
some, but not all, of the advantages of 
the complete system. Such small in- 
stallation would include: 

e An azimuth antenna that scans 
from side to side of the runway, 
creating an electronic funnel 20 de- 
grees, 80 degrees, or 120 degrees wide, 
depending on the needs of the particu- 
lar site. The beamed information tells 
the pilot whether he is left or right of 
his selected approach angle and by 
how much. 

e An elevation antenna that scans 
up to 20 degrees and down to a 
line level with the runway, telling the 
pilot whether he is on his selected 
glide slope, or by how much he is 
above or below it. 

Larger airports may add one or 
more of the following systems: 

® A nonscanning fan-shaped beam 
that provides range information. This 
is the Distance Measuring Equipment 
(DME), which gives the pilot a digital 
readout of how far away he is from the 
end of the runway. Such equipment is 
used today, but a more precise version 
will be integrated into the MLS. 

ө A third scanning antenna for 
flare, or leveling-off guidance, start- 
ing eight feet above the runway in the 
touchdown area. It replaces the ele- 
vation scan at this time and guides 
the plane to a precise touchdown 
point. This is especially useful for 
making automatic landings and land- 
ings in zero visibility. It will be valu- 
able in good weather, too, because a 
precise touchdown enables the plane 
to clear the runway faster. 

ө A fourth scanning-beam antenna, 
the back azimuth, that provides de- 
parture guidance in case the pilot de- 
cides not to land but to go around for 
another try. It gives 80 degrees of 
azimuth guidance away from the 
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than 300 tests worldwide. Elevation an- 
tenna, above, is at runway threshold. 


runway, in the opposite direction. 

The azimuth beam scans at a rate of 
13% times per second. Data from the 
elevation, flare, and DME antennas is 
updated at a rate of 40 times per 
second; the back azimuth, at 6% times 
per second. In all, there may be up 
to 100 transmissions every second 
from the MLS to the airplane. To 
deliver all of this information, only 
one bit at a time, unscrambled, it is 
provided in sequence using a tech- 
nique called time-division multiplex- 
ing. Before any of the five antennas 
transmits, an associated omnidirec- 
tional antenna sends a preliminary 
identification signal, which is decoded 
by the aircraft's radio receiver. This 
preamble signal alerts the micropro- 
cessor to which signal is to follow. If it 
is the azimuth signal, for example, the 
microprocessor then directs it to the 
azimuth circuitry and to that indica- 
tor on the cockpit display. It can also 
be channeled to the correct circuit in 
the autopilot, if it is engaged. 


Advantages of MLS 


Besides providing greater safety 
and increasing airport capacity, the 
new MLS overcomes a lot of problems 
with the present ILS. For one thing, it 
can be used in many places where it is 
impractical to install an ILS. 

Most ILS’s use what is called an 
image antenna for transmitting glide- 
slope information. An image antenna 
uses the ground in front of it to re- 
flect the signal. This requires a large, 
nearly flat area more than 1000 feet 
long. Mountains, tall buildings, even 
aircraft and vehicles moving on the 
ground can interfere with ILS accura- 
cy because they give a false reflection. 
Even tide variations in front of an ILS 
will affect the beam. The MLS, how- 
ever, does not depend upon ground re- 
flection. Thus no mountains have to be 
moved or valleys filled in for it to 

Continued 


MAY 1979 | 87 


work. And although MLS signals can 
also be reflected from obstacles, the 
system can identify the difference be- 
tween a true and false (reflected) 
signal. 

The MLS uses much higher radio 
frequencies (5031.0 MHz to 5090.7 
MHz) than ILS. This has many advan- 
tages. For one, it means that MLS can 
provide 200 channels, compared with 
the 40 possible VHF/UHF frequencies 
of ILS. When airports are close to each 
other, the long, straight ILS beams 
can overlap; and with few frequencies 
available, the number of instrument- 
landing runways that can be estab- 
lished and used at the same time is 
severely limited. 

The higher frequencies of MLS also 
mean that an antenna of a given size 
can transmit a signal more precisely 
toward its intended direction. To get 
the same precision with an ILS, you'd 
need a much larger antenna. Thus, 
MLS antennas can be smaller, more 
portable, and easier to install. 

Major airports often have parallel 
runways, usually using one for take- 
offs and the other for landings at the 
same time. Having an ILS on each 
runway increases capacity in bad 
weather when a longer time is needed 
for each landing. But since the ILS 
signal is so narrow, it is sometimes 
difficult for a pilot to capture as he 
approaches from the side for a land- 
ing. Seeking it, he may overshoot in 
both directions, which means his 
plane is snaking back and forth until 
he centers on the narrow beam. If both 
runways are being used for landing, 
two planes may be weaving back and 
forth seeking parallel ILS beams. So 
that they will be a safe distance from 
each other, the runways must be at 
least 4300 feet apart with ILS. But the 
MLS covers a broad sector, so it 1s 
easy to capture. Thus instrument run- 
ways could be as close as 2500 feet. 

In addition, MLS opens up many 
currently underused runways. Run- 
way 13L at JFK, the one we landed on 
during my test ride, isa good example. 
It is one of seven at that airport 
equipped with ILS. But it is used in 
bad weather only when wind condi- 
tions make other [LS-equipped run- 
ways too dangerous. Usually, 13L is 
reserved for clear-weather visual ap- 
proaches along a curved path, called 
the Canarsie approach. The approach 
is curved both to stay away from sev- 
eral noise-sensitive residential areas 
of Brooklyn and Queens, and to avoid 
overlapping with the flight patterns 
of neighboring LaGuardia airport. 
When ILS is used on 13L, approaches 
toit must alternate with flights in and 
out of LaGuardia. That limits the vol- 
ume both airports can handle in bad 
weather. But with the MLS (installed 
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for temporary testing only) we were 
able to fly the curved Canarsie ap- 
proach even in instrument weather. 
And finally, MLS will sharply in- 
crease the number of hands-off land- 
ings, which means planes will be able 
to get on the ground more safely and 
more rapidly, especially in bad weath- 
er. Hands-off landings aren't new, of 
course. They're done frequently now 
by jumbo jets. Гуе watched from the 
jump seat behind Concorde pilots who 
merely monitored the instruments as 
the SST came in automatically. But 
although the jumbos and some other 
planes have the technology to do this, 
only the most sophisticated ILS in- 
stallations at a handful of airports 
around the world can guide a plane all 
the way to touchdown. By the 1990's, 
when the MLS is in wide use, auto- 
matic landings should be possible 
in thousands of airports, large and 


G6 There's nothing less 
useful than runway that's 
behind you 99 


small, even for properly equipped 
private planes. 


The beginning 

Although MLS won't be in wide- 
spread use for several years, work 
actually began more than a decade 
ago. In the U.S., the TRSB concept 
was hatched by Maurice Meyer, an 
MIT engineering graduate who got his 
Ph.D. from Harvard in applied phys- 
ics. He did pioneering work on instru- 
ment landing systems at Wright Field 
before World War II for the Army, and 
later did research for the FAA. 

He developed his time-reference 
system in 1967, and the FAA be- 
gan work on it in 1970 for possible use 
with STOL aircraft and helicopters. 
Around the same time, Australia be- 
gan work on a TRSB system. But 
when a special committee set up by 
the Radio Technical Commission for 
Aeronautics began studying possible 
approaches to microwave landing sys- 
tems, the time-reference technology 
was rejected. "They thought it was too 
far out," Meyer recalls. 

several other systems, some based 
on the Doppler-shift phenomenon 
(that's what causes a train whistle to 
change pitch as it passes you), were 
proposed by teams in Britain, France, 
and Germany. The FAA eventually 
decided to develop the TRSB system 
instead of the Doppler. For several 
years these competing systems were 
being tested around the world, and 
finally last year the International 


Civil Aviation Organization (ICAO), 
an agency of the United Nations, 
chose the | U.S.-Australia-backed 
TRSB system for development and 
eventual worldwide use, rejecting the 
Doppler approach, which was strongly 
backed by the British. "That gave me 
a lot of satisfaction," Meyer mused. 
"But that's about all I got out of it." 


Timetable 


Although the TRSB MLS has now 
been selected as the international 
standard, the changeover will be quite 
gradual. "TRSB does not interfere 
with the present ILS installations," 
says Dick Cleary, FAA test-support 
manager for MLS at the National 
Aeronautical Facilities Experimental 
Center near Atlantic City, N.J. "So 
in the interim period until 1995, both 
systems may be used at the same time 
on the same runway." 

This is important. New planes com- 
ing into service in the 1980's will 
probably be equipped with the new 
MLS airborne receivers and instru- 
ments. But many older planesalready . 
equipped with ILS will still be in use, 
and the cost of installing new avionics 
in them is a serious consideration. 
Cleary estimated it would be about 
$1350 for a small plane and $40,000 
for transports, even if they were al- 
ready equipped with autopilots, dis- 
tance-measuring equipment, and ILS 
receivers. Some planes will have both 
MLS and ILS equipment because 
many smaller airports now without 
ILS will go directly to the new MLS. 

How quickly microwave landing 
systems are installed at airports will 
be primarily a matter of money. "It 
could be three years before there are 
general installations at federally op- 
erated airports," said Frank Frisbie, 
chief of approach and landing systems 
at FAA. "Eventually there will be 


about 1200 to 1600 MLS installations 


operated by the federal government," 
he estimates, "not including military 
airports." | 

The cost of ground equipment will 
range from $75,000 to $350,000 for 
each system, depending on complex- 
ity. About half of the installations will 
be the smaller, cheaper version. 

The costs are high, but so are the 
benefits. And many of them translate 
into dollars. Seymour Horowitz, an 
FAA economist, estimates that "over 
a 20-year period the more efficient use 
of airspace could mean a saving of 
$540 million to major airlines, com- 
muter lines, and passengers." 

Almost $300 million of that total is 
allotted to savings in passenger time. 
In addition, there will be benefits to 
corporate, private, and military users 
as MLS makes air travel safer, more 
certain, and more productive. 


Precast- 
concrete 
home 


costs less To heat 
and cool 


By RICHARD STEPLER 


Terra-cotta roof tiles, stucco walls— 
the Spanish-style ranch pictured 
above fits right into its southern Cali- 
fornia subdivision. But if you'd seen it 
being erected, you might have had 
second thoughts (large photo). The in- 
terior and exterior walls are made of 
precast concrete. This provides a 
90,000-pound heat sink that is 
claimed to save 60 percent on heating 
and cooling costs compared with con- 
ventional construction. 

Of course, concrete houses aren't 
new; it's the assembly system develop- 
ed by Jesse Savell Jr., of Savell Sys- 
tems International, that's novel: 

Walls are cast, assembly-line fash- 
ion, on slabs at a remote site. Rebars, 
steel door and window frames, even 
conduit for electric wiring, are cast 
into four-inch-thick walls. When the 
concrete has cured, the walls are 
trucked to the building site. There, 
they're attached to each other and to 
the floor slab. 

While concrete stores a large 
amount of thermal energy, it is a poor 
insulator. Savell sprays an inch of 
polyurethane foam on the outside of 
exterior walls, then covers that with a 
layer of stucco at the job site. (In more 
severe climates, a thicker layer of in- 
sulation could be applied.) 

The system is said to produce a 
structure that is flexible enough to 
prevent cracking or fracturing as the 
concrete expands and contracts. In the 
past, this has been a major problem 
with concrete construction. 

The roof system is conventional: 
prefabricated wood trusses, plywood 
underlayment, and shingles or tiles. 
The ceiling is insulated with fiber- 
glass batts. 

How does this passive heat and cool 
storage system work? Reports one 
pleased Savell homeowner: "It's 
amazing to me how the walls seem to 
retain the late-night coolness and dis- 
pense it into the house in early morn- 
ing, and then absorb and retain the 
afternoon heat and dispense it into the 


Conventional Spanish-style hacienda 
(top) is actually a Savell precast-concrete 
structure. Reinforced walls are poured in 
forms (middle photos), then trucked to 


house in the evening. I’ve lived here 
for over a year, and I’ve only used the 
heat twice, during a cold spell.” 

Cost is said to be competitive with 
conventional housing. The Savell sys- 
tem is not for the do-it-yourselfer, 
however. The company is now licens- 
ing builders in several states. An in- 
formation package is available for $5: 
Passive Solar Variant Homes, 575 
Birch Ct., Colton, Calif.92324. Hs) 
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building site. Using crane, crew sets walls 


in place on slab. Walls are bolted to slab 
(below), one of several patented Savell as- 
sembly techniques for concrete houses. 
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Three new ways 
to low-cost, 
super-bright 


giant-screen 


TV 
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Next-generation projection 
sets promise brighter 
pictures at lower cost 


By C. P. GILMORE 


I have just returned from a trip to a 
small laboratory/factory in the shad- 
ow of MIT in Cambridge, Mass.; to a 
plant just outside Cape Kennedy, Fla.; 
to a plastic-lens factory in the rolling 
hills east of Cincinnati. In these di- 
verse facilities, a new generation of 
projection television is being readied 
for production. Some of these units 
will be on the market before the end of 
this year. I am convinced that they 
will launch a new age of giant-screen 
projection TV for the home. 

Of course, projection TV has been 
around for some time. Advent put a 
high-quality set on the market back in 
1972 [PS, Sept. 72]. Other three-tube 
sets using both Schmidt and refrac- 
tive optics (see diagrams) have come 
on the market since then and are now 
available in the $3000-$5000 range. 
Also available are a number of "one- 
eyed monsters"—small television sets 
in a box with a projection lens in front 
of the screen. They project a consider- 
ably dimmer image (though some are 
okay in subdued light), and most fall 
in the $1000-$2000 range. 

Two of the three new approaches 
Ive just seen are similar to current 
three-tube sets: One is a Schmidt; the 


Refractive system uses three high-bright- 
ness tubes plus three fast lenses to project 
red, blue, and green images that combine 
on screen to form color picture. Roger 
Howe holds revolutionary f/1.0 plastic 
aspheric lens that makes possible refrac- 
tive system rivaling more sophisticated 
Schmidt system in brightness. 


other, refractive. But they feature ad- 
vances that make them dramatically 
cheaper and at the same time brighter 
and sharper. The third is totally new. 
All three produce high-quality, super- 
bright projection TV at a price sub- 
stantially below anything remotely 
comparable in quality today. 


The Novatron 


Henry Kloss started Advent Corpo- 
ration 12 years ago to make a projec- 
tion-television set with a mirror in- 
side the tube—a Schmidt projection 
system. "It was quite an effort to get 
this system, with parts that had to be 
kept to tolerances of within a couple of 
thousandths of an inch, in the tube 
and stabilized," he told me recently. 
"So I chose a heavy-handed way that I 
knew would work." The inner struc- 
ture was composed of more than 20 
steel parts, which had to be carefully 
assembled and aligned before being 
sealed in the glass envelope. 

Two years ago, Kloss left Advent 
and retired to his basement for a year. 
"I had the luxury of having the time to 
see if I could find a more elegant way 
to make the tube," he continued. "If 
you want to reduce things to a mini- 
mum, you've got to have a mirror. You 
need a vacuum enclosure. You need a 
window for the light to get out, and a 
place to put the phosphor. Now sup- 
pose you make the mirror as part of 
the tube (which had been suggested, 
but I don't think ever done commer- 
cially before), and let the faceplate 
carry the phosphor. The mirror and 
phosphor for optical reasons must 
have the same center of curvature. If 
you separate these two spherical sur- 
faces by an accurately ground cylin- 
der—the barrel—it’s got to come out 
right. The accuracy of the position of 
the barrel isn't important. If it has 

Continued 


Phosphor 


Electron beam 


Schmidt system uses electron beam to 
form image in each tube, telescope optics 
to project enlarged color pictures on 
screen. New, elegantly simple construc- 


Aquabeam system uses dichroic mirrors to combine color 
images from three tubes into single beam, which is projected 
through single lens to screen. Special liquid in chamber has 
same refractive index as glass, eliminating refractive distor- 
tion (text). Art Tucker holds housing for three-tube assembly. 


Corrector lens 


tion developed by Henry Kloss cuts costs 
and reduces parts to minimum: neck with 
integral mirror, barrel, faceplate with 
phosphor target, and corrector plate. 
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spherical curves ground into its end, 
then the two end pieces will automat- 
ically be held in perfect alignment." 

Kloss showed me what he meant. 
He set up a tube neck with mirror, a 
cylinder, and an end plate containing 
phosphor. Then on an optical bench he 
shot a beam of laser light through the 
axis of the system. As he moved the 
barrel around, the laser beam showed 
that the two optical elements re- 
mained in perfect registration. 

Once the basic concept was hatched, 
there remained the problem of seeing 
if it could be built. "Here is a little 
research furnace that came from my 
basement," he said, walking through 
a laboratory at his new Cambridge 
firm, Kloss Video. It was a 20-gallon 
stainless-steel lobster pot enclosing a 
smaller pot and fitted with an elabo- 
rate array of Calrod electric heating 
elements. "The key was to be able to 
differentially heat the mirror, differ- 
ent parts of the cylinder, and the face- 
plate to appropriate temperatures. I 
had four Variacs for controlling heat- 
er temperatures, and night after night 
I sat down there trying different tem- 
perature schedules so that when the 
glass came out it was free of strain." 

The new Novatron tube has many 


advantages. Because of its simplicity 
and ease of manufacture, it's cheaper 
than other Schmidt-type tubes. It's 
also brighter. "The electron beam has 
a better focusing system on it, so you 
can put higher beam current in," says 
Kloss. "And the phosphor can be kept 
cooler because we can get to the back 
of that glass and put a heat sink on 
it 

When I went into a lab, all fluores- 
cent lights were on. But the picture at 
the far end of the room was bright and 
sharp. "You can measure 120 foot- 
lamberts in highlights on that pic- 
ture," said Kloss. "We may run it 
slightly below that—say, in the 100 
foot-lambert range. At that level, 
we've learned, we can get many thou- 
sands of hours of life out of the tubes; 
we don't know where the actual end of 
life 1s." Kloss is setting initial produc- 
tion plans at 100 a month, and plans 
to show his first commercial set with 
Novatron at the Consumer Electron- 
ics Show in Chicago in June. 


The refractive-optics system 


This approach is now being cham- 
pioned by Roger Howe, chairman of 
the board of U.S. Precision Lens, 
which makes the revolutionary lenses 


Two-piece units house projector in cabi- 
net that sits in middle of room. Projector- 
to-screen distance is critical; must be held 
to within about an inch of design distance. 
Units are Advent 750 (left), Advent 760 
(top), and Mitsubishi 700U. 
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that really put refraction systems in 
the super-bright category. But oddly, 
this approach, too, was launched by 
Henry Kloss. The principle is simple. 
Put a lens in front of any light source 
and you project a picture. Many of the 
projection-TV sets on the market 
now—the one-eyed monsters—use a 
lens and a regular TV set to project a 
bright enough image to see in a dark- 
ened room. 

Can that simple system be im- 
proved? Henry Kloss began to wonder 
about that in the mid-1970's, after the 
Advent Schmidt-optics system was on 
the market. “Electrohome in Canada 
had some higher quality circuitry 
than other places and was interested 
in projection TV,” he recalls. “Roger 
Howe at U.S. Precision Lens was will- 
ing to try to make faster, cheaper 
lenses. There is an oversupply of tube- 
making equipment. These elements 
began to come together in my 
mind.” 

Kloss decided to make a system us- 
ing three regular monochromatic 
tubes—one blue, one green, and one 
red—then combine them optically to 
make the full-color image. With three 
tubes each giving off light, the total 
light output could be high. If a fast 


lens (one that transmits a lot of light). 


could be found, that would make it 
brighter still. So Kloss asked Clinton 
Electronics Co. to develop a brighter, 
more accurate version of its mono- 
chromatic tube; Electrohome to work 
on circuitry; and Roger Howe to build 
a fast lens. 

The lens U.S. Precision developed 
was an f/1.4, injection-molded of acryl- 
ic. Kloss used it to make the Advent 
750, which has since been repackaged 
to become the 760. It was a successful 
product, and the first three-tube re- 
fractive home set on the market. Al- 
though not quite as bright as the 
Schmidt optics set, it was still bright 
enough for comfortable viewing. 

The technical trick that made this 
possible was the development by U.S. 
Precision of a way to make large, thick 
plastic aspheric lenses with optical- 
ly acceptable surfaces. 

This development not only made 
lenses cheaper, but it had an addition- 
al advantage. It freed lens designers 
from the constraint of having to use 
lenses with spherical surfaces, as they 
must do with glass. By calling for 
aspheric lenses with complex shapes, 
designers could make extemely fast, 
simple lenses with fewer elements. 
And since the U.S. Precision pro- 
cess is so much simpler than grinding 
glass lenses, the lenses could be far 
cheaper than those made of glass by 
the traditional method. Once U.S. 
Precision had made the f/1.4 lens for 
Kloss, the company decided to see if it 


could push the technology still fur- 
ther. So it developed an f/1.0 lens, 
which has twice the light output. 

Suddenly new possibilities loomed. 
A refractive set could be made with 
the new lens that could be twice as 
bright as before. "So now it's a real 
horse race between our technology 
and the Schmidt technology," says 
Howe. 

The lenses sharply reduce the cost 
of projection television. Much slower 
glass lenses, such as are now used in 
the Japanese sets, cost as much as 
$200 each in quantity. But Howe says 
that any manufacturer who buys his 
new f/1.0 lenses at the rate of a thou- 
sand a month (a small number for a 
mass-market product) can get them 
for $155 for a set of three—enough to 
make a television set. 

Howe led me into a viewing room 
with a projection set using the new 
f/1.0 lens. It produced a beautiful, 
bright, sharp, clear picture in a well- 
lighted room. 

Howe's lenses could be an impor- 
tant factor in projection TV. They're 
now available off-the-shelf. So are su- 
per-bright monochromatic tubes from 
Clinton and other manufacturers. TV 
electronics can be bought as a pack- 
age. So anyone who wants to can now 
put together an ultra-bright, relative- 
ly low-cost television set by simply 
buying all of the parts and putting 
them into a case. 


The Aquabeam system 


Back in the early days of projection 
television, many of the sets seen in 
theaters, hospitals, military installa- 
tions, and other commercial and in- 
dustrial applications were built by an 
electro-optical expert named Art 
Tucker. Although Tucker had built 
many Schmidt-type systems (includ- 
ing a $28,500 system that produced a 
40-foot picture for use in theaters in 
the late 1950’s), he was concerned 
with several problems inherent in the 
design. For one thing, a Schmidt sys- 
tem must be engineered for a fixed 
picture size and a fixed projector-to- 
screen distance. And getting the three 
beams from the three color tubes to 
converge is complicated. 

Tucker had also built and sold sev- 
eral thousand refractive optics sys- 
tems using glass lenses back in the 
'60's. They cost $6800 and were sold 
mostly to schools. But he decided a 
couple of years ago that this was not 
the ideal approach either and that a 
new kind of system was needed. 

So he set about to try to develop a 
system that would combine the three 
beams of light before the lens, so they 
could be projected as a single beam 
through a single tube. This would al- 
low a single system to produce an 


image of any size. Just move it toward 
or away from the screen, focus like a 
slide projector, and the image size 
changes. But to work properly, a lens 
must be close to the face of the cath- 
ode-ray tube whose picture it is pro- 
jecting. "So how do I get the tubes to 
think they're close to the lens and still 
stuff the mirrors in between?" asked 
Tucker. 

He did it in an ingenious way. Tuck- 
er made a plastic box with windows on 
all four sides (see diagram). Inside, he 
mounted two dichroic mirrors. A di- 
chroic mirror reflects light of one 
color or wavelength while passing 
most of the light of different wave- 
lengths. When the mirrors were ar- 
ranged properly, the result was a head 
that combined the images from the 
three tubes into a single beam, which 
could be projected by a single lens. 

But there was still one problem. 
When a light beam goes from glass to 
air or vice versa, it is bent sharply by a 
phenomenon known as refraction. 
Since various images were traveling 
through varying numbers of glass-air 
surfaces, refraction seriously dis- 
torted some of the images. 

So Tucker devised another solution. 
He filled the box with a liquid with 
very special properties. It has precise- 


One-piece units house projector in base, 


use outrigger mirror to reflect image on 
screen. Mirror folds, closing set when not 
in use. Units are Sony KP-7200 (bottom) 
and Panasonic CT 6000. Quasar markets 
a unit similar to the Panasonic. 


ly the same refractive index as the 
glass used on the face plates, for the 
internal mirrors, and at the exit pupil. 
Thus the glass effectively disap- 
peared, there was no refraction of 
light internally, and refractive distor- 
tion was eliminated. 

Tucker has just set up his new com- 
pany, The Big Picture, Inc., in Titus- 
ville, Fla. When I was there, he 
was setting up production facilities: 
heavy injection-molding equipment 
for the optical elements and housing 


of the projection head, electronics as- 


sembly areas, and so on. Initial plans 
call for him to manufacture 2000 sets 
that will sell for about $5000 and be 
placed in institutional settings— bars, 
hospitals, auditoriums. Tucker fig- 
ures that once he gets that many out 
in the field, he'll get enough practical 
experience to impress major TV man- 
ufacturers who might want to license 
his equipment. Ultimately, he hopes 
to manufacture only the projection 
head, selling it to the big home-TV 
makers for inclusion in their sets. 
His units are impressive. He 
showed me sets that produce pictures 
considerably brighter than those from 
either the Kloss Schmidt system or 
the Howe refractive system. The liq- 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


For cross-country hops: model "G" 

Now jeep and pickup buffs (outside the U.S.) can drive the 
Mercedes of this class. The leaping 4WD above, dubbed sim- 
ply Model “G,” is manufactured by Mercedes, with Steyr- 
Daimler-Puch, at a new plant in Steyr, Austria. It'S made with 
lots of body variations, including the rag-top, roll-bar-pro- 
tected 240-GD pickup shown in action. Power options are 
four- and five-cylinder diesels, plus a six-cylinder gas engine. 
The vehicle is aimed directly at cross-country rivals Jeep and 
Range Rover. It's not available in the U.S. 


Electric bike 

Hop on Matsushita Electric's 
experimental electric bike, 
and its four nickel-iron batter- 
ies and motor (top) will pro- 
pel you—if you're slim—at 
up to 11 mph for 30 miles on 
a charge. The firm is devel- 
oping high-energy batteries, 
not yet on the market, for 
larger electric vehicles. 


Reflector scope 

Point this 4'4-inch, f/10 re- 
flector telescope at a star, flip 
a switch, and the electric- 
clock drive tracks the star au- 
tomatically. It's $279, with a 
41X eyepiece. Edmund Scien- 
tific, 7782 Edscorp Bldg., Bar- 
rington, N.J. 08007. 


GM robot 


Change PUMA's memory 
disc and the GM robot in- 
stalls a variety of car parts. 
This PUMA (Programmable 
Universal Machine for As- 
sembly) can't "see," but TV 
cameras can be added. To 
keep pace with new manu- 
facturing technology abroad, 
GM plans to install 10 
PUMA’s in 1979. 


Plant sponge 


House plants that sink their 
roots in Nutri-Ferns get both 
water and nutrients. The Up- 
john Co. (Polymer Chemical 
Div., Box 685, LaPorte, Tex. 
77571) developed the ure- 
thane planter material with 
peat moss, bark, sand, fertil- 
izer, and nutrients mixed in. 


Solar tubing 
Solartube's flexible black in- 
ner tubing heats solar-collec- 
tor water. Fins create an air 
gap between the hose and 
transparent plastic sleeve to 
cut heat loss. J. Williams 
Ltd., The Furlong, Berry Hill, 
Industrial Estate, Droitwich, 
Worcs WR9 9AJ, England. 


Citroen FAF 

Flat-faced body panels of 
folded sheet steel simplify 
manufacture of Citroen's FAF 
in developing countries. The 
front-drive vehicle is based 
on the Citroen 2CV. It's made 
as a wagon, pickup, or scout 
car. Four-wheel drive is also 
available. 


Sun cube 


Point Solar Cube's photovol- 
taic cell at the sun and the 
current produced drives a 
small motor and colorful pro- 
peller. Shading the cell varies 
the motor speed. The cube is 
about four inches on each 
side. Solarex Corp., 1335 Pic- 
card Dr., Rockville, Md. 
20850. 


Mooring ramp 
Acrobatics over choppy wa- 
ter aren't necessary—if you 
unload boats onto offshore 
structures with a Ryan Ramp, 
says the maker. Abrupt mo- 
tion is minimized as the 
ramp twists, or moves hori- 
zontally and vertically. It's 
made by Ryan Ramp, Inc., 
Harahan, La. 70123. 


Lug tire 

Ordinary off-road tires give a 
harsh ride and wear out 
quickly, says Aaron Beau- 
champ, an employee at the 
Army's Rock Island Arsenal 
(Rock Island, Ill.). He invented 
this one, with lugs for trac- 
tion in mud or snow. On 
hard surfaces, the lugs don't 
touch. 


Crawler kit 


For do-it-yourself landscap- 
ing, snow removal, garden- 
ing, and other projects, this 
six-ft.-long, 16-hp tracked 
crawler makes work easier, 
says the kit supplier, Dahlco 
Corp. (Box 231, Cedarburg, 
Wis. 53012). It can be used 
with a variety of attachments. 


\Nhat's New 


IN 
PHOTOGRAPHY 


BY E.H. ORTNER 


Flip/spin flash 

Flip it or spin it—the flash 
head of the Sunpak Auto 522 
pivots up to 90 deg., rotates 
330, to put the light where 
you want it. The unit has a 
variable four-f-stop range, a 
guide number of 120 with 
ASA 100 film. Price: $230. 
Sunpak Div., BMC, Box 1102, 
Woodside, N.Y. 11377. 
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Traveling projector 
Showing your slides abroad? 
With Kodak's B-2AR Ekta- 
graphic projector, don't wor- 
ry about voltage. It automati- 
cally selects its own setting— 
voltage ranges of 110-130 or 
220-240—while operating at 
50 or 60 Hz. With remote 
control and four-inch f/2.8 
lens, the B-2AR is $282.50. 


Multi-synch 


You can shoot up to three 
different flash units off your 
camera with the Strobe-All 
multiple-flash synch in the 
accessory shoe. The side ele- 
ments rotate 360 deg., and 
the entire unit can rotate 90 
deg. It's $13.95 from Spira- 
tone, 135-06 Northern Blvd., 
Flushing, N.Y. 11354. 


Camera grip 

Thin, tough, and flexible, the 
rubber Belter slips over your 
camera to secure it to your 
belt. Stretch one flap, and the 
camera's in your hand for 
shooting. Price: $3.95. Mak- 
er: Arthur Gould Products, 
1690 W. 6 St., Reno, Nev. 
89503. 
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Wide-angle zoom 


Fuji's new zoom lens covers 
the focal lengths most zooms 
don't: a wide-angle 29-47 
mm (73-49 deg.). The one- 
touch lens (you slide the ring 
to zoom, turn it to focus) 
changes aperture from f/3.5 
to f/4.2 as focal length in- 
creases. List price of the Fuji- 
non-Z is $425. 


Sound editor 


With the Goko RM-3 editor, 
you can mix sounds as well 
as edit your magnetic-striped 
super 8 film. The console in- 
cludes a VU meter, mike jack, 
and inputs for tape or record- 
player jack, plus monitor 
Jack. EPOI, 101 Crossways 
Park W., Woodbury, N.Y. 
11797. Price: $360. 


Portrait zoom 

Light and compact, Vivitar's 
new 100-200 #4 zoom lens 
weighs 22V5 oz., measures 
5.3 in., focuses as close as 
three ft. A 2X Matched Multi- 
plier (extender designed spe- 
cially for the lens) doubles 
the range to 200-400 mm. 
List price of the lens, $354; of 
the extender, $90. 


\Nhats New 


IN BOATING 


BY SUSAN RENNER-SMITH 


Float suit 


The Weathermate suit has 
enough buoyancy to keep 
you afloat if you fall over- 
board, says the maker (Bay- 
ley Suit, 900 S. Fortuna Blvd., 
Fortuna, Calif. 95540). In 
tests, the light-weight work 
suit also provided thermal 
protection for three hours in 
43-degree water. $240. 


Tension-taker 

This simple, spring-powered 
gauge accurately measures 
the tautness of sailboat rig- 
ging, says Loos & Co. (Pom- 
fret, Conn. 06258). You pull 
back on the lanyard, read the 
scale where it touches the ca- 
ble. Small (cables under 3/16- 
in. dia.): $13 ppd. Large: $16 
ppd. 


Portable dinghy pops open to launch 

A quick downward shove flattens the jointed flooring and 
spreads the hinged sides of this folding dinghy; its slide-in 
transom and thwarts lock it open. The marine-plywood craft is 
covered with reinforced nylon and has a double-skinned, 
foam-filled floor and transom for buoyancy. Toggle clamps 
make the transom joints watertight, says the British maker 
(Henry Venables, Doxey Rd., Stratford, England ST 16 2EN). 
The 8'z-ft. dinghy holds three adults and takes a six-hp mo- 
tor—but weighs 70 165. and is eight-in. thick when 

folded. $650. 


Rescue light Secure strap 

If your craft capsizes, this Want a super-tight tie-down? 
strap-on strobe light might The nylon-web Ratchet Strap 
speed rescue. The lamp offers a 9:1 mechanical ad- 
flashes for seven hours at vantage. The ratchet and 
350,000 peak lumens, says pawl mechanism, operated 
Guest Corp. (17 Culbro Dr., by a six-in. lever, holds fast 
West Hartford, Conn. 06110). but releases easily. A 10-ft. 
The bright orange watertight ^ strap is $14; a 15-ft. one is 
case fastens with a Velcro $16. Sail Tech, Box 376, Par- 
strap and weighs 3' oz. ker, Colo. 80134. 


Add-on alarm 


Need a depth alarm? The 
Depth Alert works with any 
flasher, chart recorder, or 
digital depth finder that uses 
a 500 kHz transducer. The 
alarm can be set for any 
depth from five to 100 feet. 
Price: $69.50. Aqua-meter, 
465 Eagle Rock Ave., Rose- 
land, N.J. 07068. 


Pocket transceiver 


Designed for small boats 
without an onboard power 
supply, the battery-powered 
AF-6 radiotelephone has six 
channels. Range is one to 
five miles. The $299 price 
includes two crystals and a 
built-in signal-strength meter. 
Apelco, 676 Island Pond Rd., 
Manchester, N.H., 03103. 
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\Nhat's New 
IN TOOLS 


BY R. L. STEPLER 


Cable cutter 


A few brisk turns of the Roto- 
Flex Greenfield cutter's crank 
produces a clean slice 
through conduit casing that's 
said to require no deburring. 
Tool cuts 15- and 34-in. flexi- 
ble conduit, plus large-size 
BX cable. Price: $19.95. Sea- 
tek Co., 1156 E. Putnam Ave., 
Riverside, Conn. 06878. 


Wire tool 

It cuts, it strips, and (above) 
it crimps wire. The longitudi- 
nal wire stripper's maker 
says the Insuleater strips 
even tough THHN insulation. 
Price: $26.50, from Kemp 
Mfg. Corp., Box 218, Ashta- 
bula, Ohio 44004. 
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Little carvers 


Fine detail work should be 
easier with miniature wood- 
carving tools that have 552- 
in.- and 5/ea-in.-wide High-car- 
bon steel blades. Tools have 
half-round palm-style 
(shown) or straight hard- 
wood handles. A set of six is 
$16. Harmen Co., 34 Park- 
way, Little Falls, N.J. 07424. 


Sawbuck brackets 


Take two Stanley No. 83-300 
brackets (inset), add 2x4's 
and nails, and you've got a 
sawbuck that folds for stor- 
age. It doubles as a base for 
foldup picnic tables or as a 
stand for 50-gallon drums. 
The price of a pair of brack- 
ets is $5.99. 


Battery converter 


Smaller, lighter, less expen- 
sive than a portable genera- 
tor, this battery converter 
produces enough power for 
even a jack hammer. The size 
is reduced by interrupting 12- 
volt DC input with solid-state 
switching circuits at 15 kHz 
instead of the usual 50 or 60 
Hz. Rectified DC output is 
then pulsed at 50 Hz for 240 
volts or 60 Hz for 110 volts, 
which can operate any se- 
ries-wound AC motor. Rating 
is 400 watts for a half-hour's 
continuous operation, with 
up to 1100 watts in bursts 
from a fully charged battery. 
Simultaneously charging bat- 
tery extends running time. 
Lismore Marine Services, 
Bromley Common, Kent BR2 
9TL, England. About $180. 


\Nhat's New 


IN HOME 
IMPROVEMENT 


BY R. L. STEPLER 


Heat pump 

A two-speed compressor in 
Carrier's Weathermaster Ill 
heat pump automatically 
switches modes in response 
to temperature and humidity. 
The result, claims Carrier, is 
lower electric bills and better 
control of indoor humidity. 


Triple glazing 


Adding a storm window to 
its double-glazed Perma- 
Shield gliding window unit 
reduces heat loss through 
the glass by 36 percent, says 
Andersen. The triple-glazed 
unit includes a metal frame, 
Va-in.-thick tempered glass 
panels, glass fiber screening, 


and vinyl tracks. 
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Flue thermometer 


How hot is that flue? Attach 
Chimgard surface thermom- 


eter to metal flues for a quick 
readout on dangerous condi- 
tions—creosote buildup (be- 


low 210 degrees F) or over- 
heating (above 380 degrees 


F). Price: $9.95. The magnetic 


device is made by Condar 


Co., Garrettsville, Ohio 44231. 


"Tiles" 

Don't trowel-and-grout: Peel 
and stick with d-c-Fix's 
French Blue self-stick plastic 
wall covering. Other simula- 
tions include basket weaves, 
linens, and leathers—even 
brocades and grained mar- 
ble. Price: $1.19 a yard. d-c- 


Fix, 295 Fifth Ave., N.Y., N.Y. 


10016. 


Steam bath 

Steamist (inset) converts tub 
and shower enclosures into 
relaxing steam baths. You'll 
need shower doors or an ex- 
tra panel above existing 
doors to contain steam. 
Prices: $490 (for an 80-cu.-ft. 
area) to $750 (300 cu. ft.). 
Steamist Co., 110 W. 30 St., 
N.Y., N.Y. 10001. 


Microwave oven 

If you've got a 30-in.-wide by 
16-in.-deep space over your 
range, you have room for 
GE's “countertopless” micro- 
wave oven. The Spacemaker 
features a built-in vent and 
cook-top light. Its 0.8-cu. -ft. 
oven cavity is 16 in. wide. 
The JVM 45 can be installed 
by homeowners, says GE. 
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\Nhat's New 
IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 


Remote control 


Calling your mobile CB unit 
can be as easy as dialing a 
phone when you connect this 
box to your base set. Then 
you can tap in a number 
code on the keyboard that 
turns on the car unit, ready- 
ing it to receive your call. 
$99: SBE, 220 Airport 

Blvd., Watsonville, Calif. 


Pocket scanner 


Some “pocket” scanners fit 
in your pocket only if you're 
wearing an overcoat. But 
Bearcat (300 E. County Line 
Rd., Cumberland, Ind. 46229) 
makes a truly pocketable 
high/low-band pocket scanner. 
Thin Scan is just an inch 
thick, weighs 10 oz., costs 
$149.95. 


ТІ computer 

Getting started in computers? 
This circuit board is designed 
for learning or experimenting 
with the TMS 9900 family of 
microprocessors. The Texas 
Instruments unit has key- 
board, 10-digit display, 6K of 
EPROM, and 2K of RAM 
memory. With optional pow- 


Time projector 


You've heard of time flying 
by? That's more than just a 
saying if you use the new 
High Time digital clock ra- 
dio—flip a switch and it pro- 
jects a digital display onto 
the ceiling. It's $59.95. Mak- 
er: Stancraft Products, 1621 
East Hennepin, Minneapolis, 
Minn. 55414. 
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Thinnest yet 


Have you ever lost your cal- 
culator in your wallet? It 
could happen with the new 
Sharp EL-8152. It's credit- 
card-size and about twice as 
thick (1.6-millimeters—about 
'he in.). The unit has a memo- 
ry and audible key-touch re- 
sponse. It's $39.95. 


er supply, it's $364. 


Light radio 

Let the sun shine in and the 
music will come out—for 35 
hours. That's how long Pana- 
sonic's Mr. Thin plays on a 
four-hour exposure to the 
sun; a solar panel on the ra- 
dio charges its battery. 
Sound is heard through an 
earphone. It costs $64.95. 


Dialer plus 
The Code-A-Phone dialer lets 
you program up to 32 phone 


numbers for instant dialing at 


the push of a button. The dis- 
play shows time, and a built- 
in speaker lets you monitor 
the call as it's put through. 
It's made by Ford Industries 
(S.E. Johnson Creek, Port- 
land, Ore.). Price: $279.95. 


NNhats New 
FOR YOUR CAR 


BY ED JACOBS 


Epoxy sealer 


Cut equal lengths of Perma- 
bond's color-coded Epoxy 
Strips, knead together to get 
a uniform color, and you'll 
have a putty-like sealer 
claimed to work on radiators, 
gas tanks, plumbing, mason- 
ry—even boats and swim- 
ming pools. It sets underwa- 
ter, costs $1.79. 
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Digital speedo 
High-intensity LED's contin- 
uously show your speed on 
Universal Electronics' solid- 
state digital speedometer. It 
has an ABS case and Lexan 
faceplate. Claimed accuracy: 
0.2 percent. It's $69.95. Uni- 
versal Electronics, Box 12441, 
Santa Ana, Calif. 92712. 


Battery-powered 
oil changer 


With Jack's Power Pump, 
you won't have to crawl un- 
der your car, truck or RV to 
change oil. You hook the alli- 
gator clips onto your vehi- 
cle's battery, slip the suction 
hose down the dipstick tube, 
put the discharge tube into 
your oil-disposal container, 
and turn the pump on. The 
crankcase will automatically 
be drained of both oil and 
sludge, according to the mak- 
er. The rotary vacuum pump 
has a built-in motor that re- 
quires only a 12-volt power 
source. The unit has two 
vacuum hoses for different- 
size dipstick tubes. It's $21.45 
postpaid. Boulevard Knolls, 6 
Richards Blvd., Poughkeep- 
sie, М.Ү. 12603. 
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Quality stereo 


Panasonic's CQ-7600 in-dash 
AMI/FM/stereo cassette player 
features a five-band graphic 
equalizer, Dolby switch, 
quartz-controlled PLL fre- 
quency synthesizer, built-in 
INQ circuit, and adjustable 
shafts. For use with 
component-type amp, 

it costs about $400. 


Auto-leveling shock 


sears Self Levelers—self- 
contained and independent— 
automatically adjust ride 
height and stiffness. They 
use the natural motions of 
your car or truck to lift up to 
1000 Ibs. per pair, and to 
compensate for changes in 
loading or uneven spring sag. 
They're $97.99 a pair. 


Sound booster 


The Robins Sound Expander 
delivers up to 25 rms watts 
per channel. Frequency re- 
sponse is 60 to 15,000 Hz; 
impedance, four to eight 
ohms. It has boost bypass 
switch and LED pilot light. 
Price: $63.70. Robins Indus- 
tries, 75 Austin Blvd., 
Commack, N.Y. 11725. 
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New frontiers in magnetics 


Wiegand's 


wonderful wires 


He programs twisted 

wire to produce strong 
electrical signals—without 
power input 


By GERALD M. WALKER 


Its a long way from the drab, con- 
crete-floored lab where I first met 
John Wiegand to the carefully tai- 
lored research facilities of Echlin 
Manufacturing Co. in Branford, 
Conn. But Wiegand's jump from ob- 
scure tinkerer to electronic-systems 
designer is less remarkable than the 
magnetic jump that he was the first to 
discover and name. 

It's rare that anyone has an effect in 
physics named after him. Rarer still 
does the discoverer of the physical ef- 
fect get to oversee its practical appli- 
cations. But Wiegand, an unlikely 
blend of professional musician and 
electronics technician, has done 
both — without any formal training as 
a physicist. 

The effect that Wiegand discovered 
involves the way magnetic fields in a 
suitably prepared wire can be made to 
reverse themselves suddenly. This 
phenomenon can be used to generate 
sharp, uniform electrical pulses with 
far simpler equipment than tech- 
niques now available. That's impor- 
tant because the pulse is the key to 
many electronic processes. So the 
Wiegand effect is already finding 
practical applications in automobiles, 
security systems, and industrial 
equipment. And new applications are 
continually being discovered. 

"When anyone asks about my engi- 
neering department, I tell him that 
everybody's engineering department 
is mine,” Wiegand says gleefully. 
“The licensees are prompting ideas for 
application.” 

The Wiegand effect hasn’t always 
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John R. Wiegand inspects a batch of spe- 


cially treated wires that possess the 
unique magnetic property he discovered. 


been so well accepted by engineers. 

"Nobody believes it's possible to 
generate large, narrow, consistent 
electrical pulses with this system," 
Mort Velinsky, Wiegand's associate, 
complained when I first visited Wie- 
gand's lab four years ago. 

He was right. I didn't believe it, ei- 
ther. I couldn't understand how he 
could produce such pulses using only a 
short length of wire, two small perma- 
nent magnets, and a pickup coil. So 
Wiegand sat me down for a lesson in 
basic physics. 


A matter of magnetism 


In an unmagnetized ferromagnetic 
material, such as a bar of iron, the 
magnetized regions or domains are 
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When moved past a magnet, the wires 
shift polarities rapidly, generating strong 
electrical pulses without outside power. 


randomly organized throughout the 
iron, cancelling each other's magnetic 
effect. Place the iron in an external 
magnetic field and the domains grad- 
ually shift polarities to line up with 
the applied field. If the iron stays in 
the field long enough, it becomes mag- 
netically saturated—all its domains 
are neatly lined up in the direction of 
the field. 

But if the magnetic field is applied 
gradually, and is slowly built up to 
full strength, the material does not be- 
come magnetized smoothly. Instead of 
continuously lining up with the field, 
the domains snap into alignment at 
different times as various magnetic 
field values are reached. This sudden 
snapping action is the well-known 


Wiegand-triggered auto distributor (mid- 
dle, disassembled, and far right) is strik- 
ingly less complex than the conventional 
variable reluctor and associated electron- 
ics (left). The Wiegand wire and pickup 
coil are in the bottom half of the slotted 
wedge-shape container, along with a 


Barkhausen jump. These tiny mag- 
netic jumps can be detected by a coil 
wrapped around the iron. The signals 
picked up by the coil can be amplified 
and played back through a loudspeak- 
er, where they make distinctive click- 
ing sounds. 

Wiegand, listening to the clicks 
with his trained musician's ear, had 
an idea. Maybe he could tame and 
"program" the Barkhausen jumps in 
ferromagnetic wire. If he could get the 
magnetic domains in a wire to jump in 
response to varying field strengths in- 
duced by a magnetic recording head, 
he'd have invented a new type of wire 
recorder. But as Wiegand worked on 
this challenge, he noticed that the 
Barkhausen jumps produced more 
than just clicks. 


A powerful twist 

"I was hearing explosions from my 
wire," he told me. "The jumps were so 
high, I was getting a measurable volt- 
age. At first it was only millivolts, but 
it was apparent that higher jumps 


small permanent magnet. The top half 
holds a more powerful magnet placed in 
opposing polarity. The pin-wheel-shape 
vane, with as many blades as there are 
cylinders, rotates in the slot between 
magnets and the wire. As they pass 
through, blades block the wire from the 


would then produce higher voltage." 

So Wiegand began searching for a 
way to program the jumps to produce 
that higher voltage. After years of 
painstaking trials of both methods 
and materials, he developed his pa- 
tented process of twisting the wire 
many times under tension, then heat- 
tempering it. 

"Actually, what I've done is control 
Barkhausen jumps by work-harden- 
ing vicalloy [vanadium cobalt alloy] 
wire," Wiegand explained to me. "If 
Barkhausen had access to. the cobalt 
alloy we produce today, he would have 
been able to control the wire," he add- 
ed modestly. 

What Wiegand produced with all 
his twisting and tempering was a 
magnetically unstable, ferromagnetic 
wire with a permanent deformation 
that winds like a helix around its cir- 
cumference. This configuration forces 
the domains in the Wiegand wire to 
bide their time when exposed to an 
increasing magnetic field—until a 
certain threshold is reached. Then the 


field ofthe larger magnet above, exposing 
it only to the weak field of the one below. 
At the air gaps between blades, the upper 
magnet asserts its force, causing the wire 
to flip polarity, generate a pulse that's de- 
tected by the pickup coil, then transmitted 
via wires to an ignition black box. 


domains abruptly make one large 
Wiegand leap, switching polarity to- 
gether. 

The effect of this magnetic leap is 
enhanced by the wire's twisted-in ten- 
sion, which makes it bistable: The in- 
ner core is magnetically softer than 
the wire's outer shell. The core flips 
polarity at much lower field strengths 
than the shell. This puts the wire in a 
state of magnetic tension, which is re- 
lieved by a large Wiegand jump (see 
diagram). This magnetic leap pro- 
duces nearly ideal pulses that can be 
detected by a pickup coil wrapped 
around the wire. 


The perfect pulse 


A variety of pulse generators are 
now in use (see table for a few exam- 
ples), but most have some drawbacks. 
The ideal pulse generator would pro- 
duce large, sharply defined pulses of 
about the same amplitude, no matter 
at what rate of speed they were pro- 
duced. These pulses would have a high 

Continued 


Comparison of pulse generators used in electronic ignition 
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Wiegand wire generates regular electrical 
pulses as it travels through two fields ap- 
plied by small permanent magnets. First a 
"set" field of about 150 oersteds, polar- 
ized in one direction, fully magnetizes or 
saturates the wire; all of its randomly 
oriented magnetic domains become 
aligned with the field. The wire then 
moves into the weaker, oppositely polar- 
ized "reset" field applied by the smaller 
magnet. This less-powerful field (about 50 
Oe) doesn't affect the wire's hard outer 
shell, which needs a coercive force 
stronger than the original set field to 
switch polarity. But the weak field does 
force the wire's magnetically softer core 
to reverse polarity. Because the wire has 
been specially twisted and tempered, the 
core flips suddenly, reversing polarity 
abruptly when the field reaches a certain 
critical threshold. This flip produces a 
small negative pulse (A). But when the 
wire passes out of the reset field, the core 
flips once more, reswitching polarity to 
line up with the more-powerful magnetic 
field on the wire's outer shell. In this 
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switching process, the magnetic system 
moves from a higher to a lower energy 
state, and releases a large amount of en- 
ergy in the form of a positive pulse (B). 
These sharply defined, high-amplitude 
pulses can be detected by a simple pickup 
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coil. Since the pulse is generated only 
when the magnetic field reaches a certain 
threshold, the field can also be applied at 
any rate without changing pulse size. And 
no external power source is needed either 
to generate or detect the pulse. 


signal-to-noise ratio and they'd be im- 
mune to electrical interference from 
nearby circuits. With pulses like 
these, it would be easier to design 
electronic control circuits. The usual 
pulse-shaping networks and noise- 
suppressing electronics would not be 
needed. 

The magnetic property that Wie- 
gand identified and controlled makes 
possible a pulse generator with these 
capabilities. 

This sophisticated wire has elegant- 
ly simple applications. On my first 
visit Wiegand showed me a short 
three-cm length of wire about 10 mils 
in diameter. "If I wrap this with 1000 
turns of number 38 copper wire, I have 
a Wiegand module that can produce a 
1%-volt pulse," he said. "Someday, ГЇЇ 
be getting eight- or 10-volt pulses," he 
added. 
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Double row of tiny Wiegand wires embed- 
ded in plastic card (foreground) produces 
pulses when passing magnets in reader. 
Wire codes can't be altered. 
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On my recent visit Wiegand re- 
ported successful generation of 12- 
volt pulses, using only slightly longer 
wire and a larger pickup coil. "And I 
wouldn't close the book on voltage 
limits just yet," he said. "However, 10 
to 12 volts is the best operating area 
for most of the important industrial 
and automotive applications." 


Working wires 

A Wiegand module can perform in 
temperatures ranging from about -95 
degrees F to +500 degrees F. It can 
also withstand considerable vibra- 
tion, and function in wet or dirty loca- 
tions—so it’s ideally suited to the hos- 
tile environment under an automo- 
bile’s hood. 

In 1976, the Echlin Co., an automo- 
tive-parts manufacturer, bought all 
rights to Wiegand’s device, then 
moved him out of the rundown lab. He 
and Velinsky teamed up with Echlin 
engineers to find practical uses for the 
effect. They developed an automotive 
distributor that uses the wire to time 
spark generation (see photo). 

The first production Breakerless 
Electronic Ignition (BEI) using the 
Wiegand wires is now being promoted 
to stock-car owners. The unit is a stan- 
dard high-performance BEI in every 
way—except that a Wiegand module 
fires the power transistor that fires 
the ignition coil. 

The Wiegand module has other pos- 
sible uses in autos. Both Colt Indus- 
tries and Robert Bosch Co. have li- 
censed the effect for automotive appli- 
cations. 

The feasible uses of the Wiegand ef- 
fect are as varied as the companies 
that have licensed it. One reason for 


this versatility: The pickup coil need 
not be wrapped around the wire; it can 
be placed nearby with the magnet in a 
read-head module. Since Wiegand 
systems feature non-contact pulse 
pickup, there's no mechanical wear 
between read head and wire as in 
magnetic-tape readers. A further ad- 
vantage is that no power source is 
needed to pick up the pulse. Combin- 
ing these advantages with the Wie- 
gand wire's greatest asset —non-rate- 
sensitive pulse production—makes 
the module especially useful when 
pulses are generated sporadically—as 
when keys or buttons are pushed. 

In fact, one of the simplest uses of a 
Wiegand module with a magnetic 
read head is for keyboards and 
switches. À wire mounted on the shaft 
of a typewriter key or pushbutton 
switch travels past a magnet and read 
head whenever the key or button is 
depressed. No matter how fast or slow 
the keys are pushed, they produce uni- 
form pulses every time. IBM has li- 
censed the effect for use in electronic 
typewriters and typesetting systems 
where these features are an advan- 
tage. 

Wired credit cards 

The magnetic read-head module 
has other intriguing possibilities. A 
series of Wiegand wires embedded in a 
plastic card produces a binary-coded 
decimal signal when slid past a mag- 
net and read head. The signal varies 
according to the length, number, and 
position of the wires, so many codes 
are possible. 

Sensor Engineering Co., an Echlin 
division, has run pilot tests using Wie- 
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Breathing through snorkel, device tows 
aquatic author at five miles per hour. If 


By RICHARD STEPLER 
PHOTOS BY GREG SHARKO 


Just start it up and throw it in, they 
told me. I did. The little two-stroke 
engine caught on the second tug, and I 
tossed the 15-pound device into the 
water. It sank, then bobbed back to 
the surface and slowly circled, waiting 
for me to follow. 

I plunged in and held on for an ex- 
hilarating ride. At first, I kept Aqua- 
scooter throttled back, getting accus- 
tomed to being pulled through the 
water by such a small yet powerful 
engine. Soon I was swirling around in 
wide circles and figure eights at 
Aquascooter's top speed of about five 
miles per hour. That might not sound 
like much, but when you're in the wa- 
ter it's impressive. 

When you're tired of being pulled 
you hold Aquascooter between your 
legs and let it push you. If it's begin- 
ning to sound as though Aquascooter 
does all the work, relax. It doesn't. Al- 
though it floats, it won't hold you up. I 
found that I got quite a workout keep- 
ing up with it. 

Don't worry about the propeller. I 
couldn't see any way even a finger or 
toe could come in contact with it. The 
prop is shrouded by intake and outlet 
vanes, plus the mini-sub's muffler. 

Of course it's not really a sub. 
Aquascooter floats on the surface, and 
its gas-powered engine breathes 
through a three-foot-long snorkel. 
Submerge the snorkel, and the engine 
stops. I did this intentionally (it’s not 
easy to do otherwise) and found the 
engine easy to restart, even in the 


snorkel goes under water, he found, en- 
gine stops. It's easy to restart, though. 


water, by pulling the recoil starter. 

The fuel tank holds about two liters 
of gas-oil mixture. That’s sufficient, 
says the maker, for about two hours of 
cruising. Noise? Even out of the wa- 
ter, Aquascooter is quiet. In the water, 
though, it’s almost silent running. 

The prototype was used by its Kast 
German inventor in a daring escape. 
In the late '60's, Bernd Bottger braved 
15 miles of frigid Baltic waters to 
reach a Danish lightship and asylum 
in the West. His “minisub” consisted 
of a 1.5-hp engine, a dual-chamber fi- 
berglass tank for fuel and flotation, a 
propeller, and a muffler. 

Since then, Bóttger's invention has 
been refined into Aquascooter, “a fun 
machine,” says Aquascooter president 
Jim Taylor, “that’s simple and safe 
enough to be operated by children.” 
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Prop is completely shielded to protect 
user from contact (also see cutaway). 


Aside from  Aquascooter, which 
sells for $300, the company offers a 
bracket that converts the unit into an 
outboard motor for light boats. Under 
development, says Taylor, are a pow- 
ered surfboard, inflatable boat, and 
scuba gear. "BH 


Technical data 


Length .. 20 inches (500 mm) 
Width ` 7.5 inches (185 mm) 
Height 11.5 inches (285 mm) 
Weight 15 pounds (6.8 kg) 
Engine Direct-drive, two-stroke 


Displacement 2.9 cu. in. (48 cc) 


Bore 1.575 in. (40 mm] 
Stroke 1.496 in. (38 mm) 
Thrust Approx. 45 Ibs. (21 kg) 
Horsepower 2 hp at 4000 rpm 


Gasioil Gasioil mixing ratio — — — 10011 (1 percent) ratio 100:1 (1 percent) 


Fuel-tank capacity Approx. two liters: 
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solar sewage 
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-low-tech system 
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natural processes 


By FRANK BAYLIN 


Imagine a waste-water treatment sys- 
tem that not only treats raw sewage, 
as does a conventional plant, but also 
removes heavy metals and pesticides, 
produces valuable methane gas and 
fertilizer—perhaps food for animals 
and even humans—and releases pu- 
rified water that surpasses the most 
stringent EPA clean-water standards. 
Such a system is not just a dream. A 
company called Solar Aquafarms, Inc. 
(P.O. Box 967, Encinitas, Calif. 
92024) has developed a process that 
does all of this in what it calls Solar 
Aquacells. The system is based on na- 
ture’s own method of using plants and 
animals to purify polluted water. To 
that it adds a touch of modern technol- 
ogy for control, reliability, and re- 
duced land use. Construction is now 
underway on a community-size instal- 
lation in Hercules, Calif. It should be 
operational by June. 

Here's how the system works. For 
primary treatment, raw sewage en- 
ters a small, totally enclosed pond, 
lined and covered with a rubber mem- 
brane. Here 30 to 50 percent of the 
solids (about 0.1 percent of raw urban 
sewage) settles out and is digested 
anaerobically, producing methane 
gas. The methane is drawn off and 
piped to a methane generator, which 
supplies power for the facility. 

The sewage then flows into an aer- 
ated, eight-foot-deep lagoon, covered 
by a greenhouse-like structure of dou- 
ble-layer polyethylene. The green- 
house traps solar heat and transfers it 
to the water. The water itself provides 
abundant thermal storage: Each acre 
of lagoons holds 2% million gallons. 

"We expect a water-temperature 
range of about 65 to 85 degrees in the 
course of a year," says Dominick Men- 
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settle out. Greenhouse-covered secondary- and advanced-treat- 
ment cells contain plants and animals that do most of the clean- 
up. Ozone disinfects the water, which can then be recycled. 


dola, vice-president of Solar Aqua- 
farms. The warm year-round temper- 
atures mean higher metabolic rates 
for the plants and animals that live in 
the lagoon. That means higher pro- 
ductivity and greatly reduced land re- 
quirements. The waste water needs 
only two to six days' retention time, 
depending on the effluent quality de- 
sired, compared with 30 to 50 days for 
conventional treatment. 


A lively place 


Various plants and animals live in 
the lagoon, each contributing to the 
purification process. Water hyacinths 
and duckweed plants float on the sur- 
face, absorbing nutrients and toxins 
and shading out undesirable plank- 
tonic algae. The hyacinths double 
their size every two weeks in summer, 
literally eating up sewage and chemi- 
cals in the process. The duckweeds 
double in size in four days. 

Dr. Billy C. Wolverton, environ- 
mental officer of NASA's National 
Space Technology Laboratory in Bay 
St. Louis, Miss., has been studying 
the Solar Aquacell treatment process 
as a possible way of recycling water on 


space stations. His experiments have 
shown that one acre of water hya- 
cinths absorbs annually 3500 pounds 
of nitrogen, 800 pounds of phosphorus, 
27,000 pounds of phenol, and 96 
pounds of highly toxic trace metals. 

The plants growing in the first la- 
goon (after the primary treatment 
pond) remove most of the toxic mate- 
rials from the waste water in one day. 
These plants are harvested and di- 
gested to make methane. One acre can 
yield up to one million cubic feet of 
methane annually. The residue left 
from the methane production is toxic 
and must be disposed of in landfills. 
But Dr. Wolverton suggests that the 
heavy metals in the residue could be 
mined from the dump after several 
years accumulation. 

The hyacinths and duckweeds har- 
vested from lagoons downstream of 
the initial one can be used for either 
more methane production or for fertil- 
izer for public parks and citizens' 
gardens and farms. The plants could 
also be used for animal food since the 
poisons have been removed in the pre- 
vious stage. When grown in the nu- 
trient-rich waters of the lagoons, wa- 
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Small test facility shows chamber (fore- 
ground) where waste water is oxygenated 
after anaerobic primary treatment; plants 
fill secondary and tertiary cells. 


ter hyacinths average 20-percent pro- 
tein and duckweed averages 30 to 35 
percent. The yield can be up to 70 tons 
of dry organic matter per acre annual- 
ly. 

In addition to the plants, the la- 
goons contain thousands of square 
feet of seaweed-like plastic webbing. 
This provides a perfect home for bacte- 
ria and protozoa, which metabolize 
the sewage. Small fresh-water inver- 
tebrates then graze on the bacteria 
and the sludge. 

Advanced-treatment lagoons can 
also support other hardy stream 
organisms—even fish and freshwater 
shrimp. Such life will not be used in 
the Hercules facility, but Solar Aqua- 
farms, under grants from the EPA and 
the Office of Water Research and 
Technology of the Department of the 
Interior, is studying whether such an- 
imals could safely be used for animal, 
or even human, food. "But we're not 
promoting that in this country," says 
Mendola cautiously. 


Clean and sparkling outflow 


After advanced treatment the ef- 
fluent passes slowly through a sand 
filler, which stops escaping aquatic 
life, and then to the ozone-contact 
chamber, where the water is disin- 
fected [PS, Nov. '76]. The end result is 
sparkling clear, clean water that can 
be used for irrigation, industry, or 
groundwater recharge. Because the 
system is aerated and covered, no nox- 
ious odors are emitted. 

The Solar Aquacell process is a 
large, stable ecosystem requiring lit- 
tle maintenance or electricity and no 
chemicals. Energy requirements are 
reduced from one-third to one-sixth of 
conventional high-technology  sys- 
tems—possibly even less with maxi- 
mum methane production. A typical 
city of 10,000 would spend nearly $5 
million to operate and maintain a con- 
ventional secondary-treatment plant 
over its 30-year life cycle. At a 50-per- 
cent saving, the community would be 
$2% million ahead with the solar 
treatment process after 30 years. Sale 
of just the clean-water "byproduct" 
can actually cover the operation and 
maintenance expenses in dry areas. 

And unlike many ecologically su- 
perior and energy-saving systems, a 
Solar Aquacell treatment facility 
costs no more to build than a conven- 
tional system for secondary water 
treatment. Yet it yields tertiary- 
quality outflow. The city of Hercules, 
Calif., is thus an important trend set- 
ter in transforming sewage from a 
public problem to a public asset. 
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uses electric heaters to remove condensa- 
tion. Use LO during low humidity. 
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High-efficiency models 
cost more, but they'll pay 
back in energy savings 


By EVAN POWELL 


Most of us think only of the numbers 
on the price tag when we buy a new 
refrigerator, dishwasher, or other 
home appliance. But in these days of 
sharply rising energy costs, that's a 
mistake. A lot better way is to think in 
terms of life-cycle cost—the total 
amount an appliance will cost over its 
lifetime, including original purchase 
price, maintenance, and the cost of the 
energy it will use over 10 to 15 
years. 

Energy-efficient appliances often 
cost more than those that use energy 
less efficiently. For example, an air 
conditioner gets more Btu out of each 
kilowatt-hour of electricity if it has a 
heftier compressor, bigger heat-ra- 
diating coils and fins, and other such 
expensive construction details. Yet 
with the cost of energy high and still 
rising, you can often save money in 
the long run by spending more to be- 
gin with. In fact, a more efficient unit 
can often pay back its extra cost ina 
few years, then rack up additional 
savings every year you operate it, so 
that total life-cycle cost is actually 
less than for a cheaper, inefficient ap- 
pliance. Here’s what you need to know 
to tell where the savings will be 
worthwhile, and what to look for when 
you shop. 

First point to remember: Some ap- 
pliances offer far better energy-saving 
potential than others. Refrigerators, 
freezers, and air conditioners, for ex- 
ample, run nearly constantly when in 
use so savings really mount up. But 
you can save a good bit of energy on 


dishwashers, clothes washers, and 
dryers, too; just how much depends on 
how much you use them. On ap- 
pliances that are used only sporadical- 
ly and that don’t use a lot of energy to 
begin with—such things as compac- 
tors and disposals—savings would be 
small. 

® Refrigerators. How do you be- 
gin to shop for a new one? By asking 
for the information the salesperson 
has. I’ve found that most have more 
energy-consumption information 
than you (or even they) suspect. Man- 
ufacturers spec sheets usually list 
power consumption, determined in ac- 
cordance with Department of Energy 
test procedures. This gives you a di- 
rect comparison on the relative ener- 
gy used by comparably sized units. It 
may also tell you what kind of insula- 
tion is in the unit. That, together with 
wall thicknesses you can measure, 
will give you important clues. 

In general, the thicker the walls of a 
refrigerator or freezer, the better. The 
insulation may be made of either ure- 
thane foam or glass fiber. Urethane is 
best, especially in combination with 
thick walls—two to 2% inches at the 
top, 1% to two inches on sidewalls 
and the door. Urethane is the most ef- 
fective of all common insulating mate- 
rials, so a thin-walled unit with foam 
is comparable to a thick-walled unit 
using fiberglass. 

Look at other construction features. 
Special doors can save energy by pre- 
venting much of the escape of cold air 
each time you go for a snack. Many 
units have a separate ice-maker door, 
and Whirlpool recently introduced a 
door-within-a-door that gives you ac- 
cess to often-used food. Seals are im- 
portant, too, so look for double-lip gas- 
kets to reduce air loss. 

Many models use a tubing at the 
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Compare wall thickness and type of insu- 
lation of refrigerator to evaluate perfor- 
mance. Thick walls with foam are best. 


edge of the cabinet as a condenser to 
reduce exterior sweating during hu- 
mid conditions. Others use electric 
heaters for this purpose. In air-condi- 
tioned homes or during dry periods, 
the heaters aren’t needed. A manual 
switch (often labeled "energy saver") 
is provided on high-efficiency models. 
Insist on it. 

The results of such careful buying 
can be important. In 1974, I hooked up 
 arecording wattmeter to my then six- 
year-old conventional refrigerator 
and made extensive tests. Next I com- 
pared the results with those from a 
high-efficiency model for which I had 
comparable information. The new 
model, I found, would save me $77 a 
year in operating costs, thus paying 
for itself in about 10 years. Today's 
high-efficiency models are even bet- 
ter, and can save you even more. 

® Air conditioners. Begin by look- 
ing for the energy-efficiency-ratio 
(EER) rating. This gives you the cool- 
ing power in Btu per watt. The higher 
the EER, the higher the efficiency. A 
central air conditioner should have an 
EER of at least 7.5; look for at least 8.5 
on a window unit. Ask to see the 
AHAM sizing chart to determine the 
capacity you need. An undersize unit 
won't do the job and an oversize unit 
will cool an area too rapidly, leaving 
enough moisture in the air to make 
you feel damp and uncomfortable. 

On a room unit, check for adjustable 
air deflectors for better control over 
air flow. 

€ Ovens and ranges. Look for 
thick walls packed with 1% to three 
inches of high-density fiberglass insu- 
lation, and with two to four inches 
above the oven liner. Small oven cavi- 
ties are desirable since they heat fast- 
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money by cancelling cycles or- limiting 
water. Sears' Power Mizer switch (top), for 


ONE 
RINSE 
ELIMINATED 


METERED 
WATER FILL 


Basic design changes and additional con- 


.trols allow new line of Maytag dishwash- 


er and leave more room for insulation. 
So choose an oven just large enough to 
accommodate your biggest roasts. 
Oven doors should open smoothly and 
snap shut. You can test the door seal 
by closing it on a strip of paper. As you 
try to slide the paper, the door should 
offer resistance at all points except 
where the seal is divided for air flow. 
Doors should be 1% to two inches 
thick and of sturdy construction, to re- 


Multiple controls on dishwashers save example, eliminates the heater. Above, 


Frigidaire washer has a variety of options, 
including water-level control. 
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ers to use 21 percent less hot water and 
energy than did earlier models. 


main in alignment (you can test this 
by grasping the upper corners and ex- 
erting a twisting force). Doors are 
more efficient without a glass win- 
dow. 

Some electric ovens have settings 
for preheating at less than full watt- 
age—a good choice. And in gas units, 
choose one with automatic electronic 
ignition to replace the pilot lights. 

Continued 
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EMERGY USE 


Average annual cost of energy, 


but 


look at possible variation as shown 
in Actual Cost chart—from $7 to $408! 


Before 
Buying 


How much will your yearly energy cost be 
with this model? How does it compare with 
other models? Check the figures and spend 
less on energy 


Help the nation conserve energy. 


Warning 


Removal of this label before consumer 
purchase is a violation of federal law. 
(42 U.S.C. 6302) 


Compare 
Energy LA 


Estimated Yearly Energy Cost of 
| 


| This model has a 10,000 BTU cooling capacity. 
All brands and models with 9,500 to 10,600 
BTU's cool about the same space. 

These brands and models have different 
yearly energy costs: 


Model with Model with 
lowest highest 
energy cost energy cost 
$24 $44 
ا‎ — — NI 


$39 
This Model 


Source of Cost Information 


Estimates are based on U.S. Government 
standard tests. Your cost will depend on your 
utility rate and how you use the product. 


Differential scale shows range for all 
models of similar size and type, and 
relative position of this model, 


FTC energy label may be required on all 
appliances by next year. Basic informa- 
tion must be interpreted correctly (above). 
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INITIAL COST (1875-1) 


Relationships between energy-saving 
techniques and retail cost of refrigerator 
were charted by Oak Ridge National Labo- 


ratory to find the best combination. 


J. OWE IMSULATAM TH RAL CONDUCTIVITY 


T й 
T. $ ELIMINATE FAOST-EREE АМО FORCED AIR SYSTEMS 
B 


That can save you as much as 36 per- 
cent on fuel, according to a study done 
for the DOE. 

Convection ovens—ones that use a 


fan for better heat circulation—offer 


some improvement over large conven- 
tional ovens, but not always over 
smaller ones. 

One way to save energy is to get a 
pyrolytic self-cleaning oven. Because 
of the beefed-up insulation required 
for those high cleaning temperatures, 
these ovens can save you as much as 
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Problem, say critics, is that labels may not 
show offsets for energy-saving switches; 
and they're too big—proposed 10-by-15- 


17 percent at normal cooking temper- 
atures. The trick is to clean them only 
when they really need it (about the 
same frequency as a conventional 
oven) and not once a week, as most 
manufacturers recommend. 

e Surface units. The heating ele- 
ments on new models have been rede- 
signed—flatter than ever for good 
thermal contact with the utensil. On 
electric units, look for control 
switches that let you select four-, six-, 
or eight-inch coil sections. This allows 
you to match the heated area with the 
size utensil you're using. 

Also look for electronic ignitions on 
gas units. Removing the pilot lights 
on these will save some 50 percent of 
their normally consumed energy. 

€ Microwave ovens. There's little 
you can do wrong here—all are ex- 
tremely efficient. About half the ener- 
gy produced by the electronics goes 
into the food. (Compare that with just 
14 percent in an electric oven and six 
percent in a gas model.) 

ө Dishwashers. Look for a selec- 
tor switch that lets you eliminate the 
drying cycle—and the 600 to 900 
watts required by the heating coil. 
Some new models (Maytag, for in- 
stance) use a fan instead of the heat- 
ing coil. The drying time is the same, 
but the fan draws only 15 watts. 

New tub designs reduce the amount 


| Yearly 250 


| | ofuse 1000 


Actual Cost chart can help you deter- 
mine true energy costs if you can ac- 
curately pinpoint hours of use. Utility 
costs can be estimated from recent bill. 


Name of Corporation 


Room Air Conditioner 
Model: DF620 
Capacity: 10.000 BTU 


More Cost Information 
The $39 estimate for this mode! is based on 


Check this table to estimate your yearly COS. 
Cost per kilowatt hour 
2¢ 4¢ 


be Be 10 


$ 7 $ 14 $ 20 $ 27 5$ 34 
$20 $41 $ 61 $ 82 $102 
$28 $ 56 $ BO $108 $136 
$56 $112 $160 $216 $272 
$84 $168 $240 $324 $408 


hours 750 


2000 
3000 


inch label may be larger than some units 
it would be attached to. Despite this, 
labels will aid comparison shopping. 


of water required, so compare water- 
consumption specs carefully. 

€ Clothes dryers. The new dryers 
have electronic moisture sensing. 
When the clothes are dry, the unit 
turns off—no timers to guess and set. 
The energy you'll save with these de- 
pends on how well you estimate dry- 
ing time. If you usually set it to run an 
hour for a load that takes 15 minutes, 
get electronic moisture sensing. 

Also, look inside the tub. It should 
have at least three baffles for efficient 
tumbling action. 

9 Automatic washers. Buy a unit 
with a cold-water-wash selection— 
and use it as much as possible. Nearly 
95 percent of all the energy used in a 
warm-water wash goes for heating the 
water alone. Another option is a sys- 
tem to recycle rinse or wash water. 

€ Alternative appliances. Final- 


ly, don't overlook the energy-saving 
potential of specialized and portable 
appliances. Àn electric razor uses less 
electricity in a year than is required to 
heat the two gallons of water you're 
likely to use for each wet shave. Àn 
electric blanket may save you $100 or 
more during a heating season if you 
reduce nighttime thermostat settings 
by 12 degrees or so. And a compact 
toaster oven can bake or broil small 
portions of food more efficiently than 
the larger oven in your range. 85] 
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Start an energy business 


With all the interest in fuel conservation 
and alternate sources of energy in our 
homes, you'd think there'd be an opening 
for a smart entrepreneur. But just how 
would you go about setting up a small 
business in one of these fields: analyzing 
homes to determine the best places to re- 
duce energy consumption; installing 
storm windows and doors; blowing cellu- 
lose insulation into sidewalls and attics; 
or selling solar hot-water systems? 

"Starting Your Own Energy Business," 
just published by the Institute for Local 
Self-Reliance, examines these four ener- 
gy-related businesses. There's a descrip- 
tion of each industry and what you'll need 
to start up a business—training, equip- 
ment, employees, and capital. There's an 
estimate of the first year's cash flow for 
each business, as well. 

Useful lists include manufacturers' or- 
ganizations, publications, and a complete 
listing of Small Business Administration 
field offices. The 45-page book is $4.50 
from the Institute for Local Self-Reliance, 
1717 18th St. N.W., Washington, D.C. 


Where's the wind? 


Want to put up a SWECS? (That's an acro- 
nym for small wind-energy conversion 
system, or windmill.) Before you choose 
your rig, be it home-built or out of the 
crate, you'll need to estimate available 
power. Since this varies greatly with wind 
speed, it's important to take accurate field 
measurements. (An increase in wind 
speed from nine to 10 mph, for example, 
means an increase of 30 percent in wind 
power.) 

“A Siting Handbook for Small Wind-En- 


ergy Conversion Systems" gives guide- 
lines for evaluating all types of sites, from 
very hilly or mountainous spots, where 
wind patterns can be erratic, to flat open 
spaces where air flow is unhindered. Also 
described are the specific problems of sit- 
ing on ridges, isolated hills, and moun- 
tains, and in valleys and passes. 

Other tips include "ecological indica- 
tors" to look for when searching out the 
optimum site for a windmill. (One is flag- 
ging; this refers to trees with branches 
stretched out on the leeward side and re- 
latively bare trunks to windward.) 

Prepared by Battelle's Pacific North- 
west Labs, the handbook costs $5.50 from 
the National Technical information Ser- 
vice, 5285 Port Roya! Rd., Springfield, Va. 


Locating the sun 


That may not be as easy as it seems. To 
help, the Solar Energy Research Institute 
has published the "Solar Energy Informa- 
tion Locator," a handy guide to national, 
state, and local sources of information on 
solar energy. It's divided into basic places 
to start, where to go to read more infor- 
mation, and where to buy more informa- 
tion. It also includes a comprehensive list- 
ing of organizations that deal with solar. 
You can get a free copy by writing Ste- 
phen A. Rubin, SERI, 1536 Cole Blvd., 
Golden, Colo. 80401. 

You'll be especially interested in this 
guide if you're in the market for a new 
home in San Diego County. The Board of 
Supervisors there has enacted a law that 
requires homes built after January 12, 
1979, to be equipped with solar water- 
heating systems. "There comes a time 
when we have to force technology to 
make it work," says one San Diego super- 
visor. 


DIY wiring 

"Wiring for the Do-It-Yourselfer" is an 
unusually clear guide to home wiring re- 
cently made available by General Electric. 
The 89-page paperback covers: replacing 
switches, dimmers, receptacles, cords, 
and plugs; trouble-shooting tips; adding 
new circuits; installing doorbells and 
chimes; outdoor wiring; plus safety pre- 
cautions, The illustrations are exception- 
ally good. It's available for $2 where GE 
electrical supplies are sold. 


Woodworking tools from Japan 


"When a woodworker buys one of our 
professional-grade tools, he is buying a 
tool that will be passed on from genera- 
tion to generation. He will never feel the 
need to upgrade his tools." 

That's what Fred Damsen, president of 


Woodline Tool & Supply Co., says of the 
woodworking tools his company imports 
from Japan. A catalog, available free, of- 
fers chisels and gouges, saws, hammers, 
planes, and marking gauges. Prices, how- 
ever, are probably not what you'd expect 
for Japanese products. Ooichi-brand chis- 
els, for example, range from $19.20 for a 
3-mm tool up to $37.10 for a 42-mm wide 
chisel. 

Woodline also offers a water-lubri- 
cated, two-stone sharpening system from 
Japan that's said to be superior to our Ar- 
Kansas stones. For a copy of the catalog, 
write Woodline, The Japan Woodworker, 
1004 Central Ave., Alameda, Calif. 


Lawn-mower safety 


| know: You've heard it all before. Nev- 
ertheless, according to the Consumer 
Product Safety Commission, some 62,000 
Americans were hurt seriously enough in 
lawn-mower-related accidents last year to 
require emergency-room treatment. 
Why? Objects picked up and thrown by 
lawn mowers; riding mowers tipping over 
оп steep slopes; contact with the blade 
when clearing grass from the discharge 
chute or attempting to adjust the machine 
before the blade has fully stopped. So, 
once more, here's what—and what not— 
to do: 

€ When you buy a power mower, make 
sure it has a rear guard to protect hands 
and feet from blade(s). It should also have 
a downward-aimed discharge chute so 
debris is less likely to hit anybody. 

® Before mowing, rake up wires, cans, 
rocks, twigs, and other litter. 

€ Never cut a wet lawn: That way, you 
won't be tempted to clear the discharge 
chute when wet grass clogs it. 

€ Always turn off the mower and dis- 
connect the spark plug before unclogging 
or adjusting the machine. Even a slight 
rotation of the blade could restart the en- 
gine. With electric mowers, unplug the 
power cord. 

Ф Never refuel a mower while it is run- 
ning or when the engine is hot. 

9 Mow across slopes if you're using a 
walk-behind mower. If it's a riding mower, 
drive up and down slopes for stability. 

® With electric mowers, take care not 
to run over the cord. 

e Push—never pull—a walk-behind 
mower. 

® Don't smoke near a power mower or 
gasoline. 

9 Keep children, and others, away 
from the area being mowed. 

For more about lawn mowers, see ” '79 
Mowers,” this issue. 


Water-heater insulation 


Wrapping your electric water heater with 
extra insulation, warns Underwriters 
Labs, may be hazardous. The temperature 
of electrical components and wiring in- 
side the heater's jacket, as well as house- 
wiring connection boxes outside the unit, 
might become high enough to cause dam- 
age or deterioration to electric-wiring in- 
sulation. UL advises that insulation not be 
placed over access covers to water-heater 
controls or over house-wiring connection 
boxes. 
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Lab research tells how to 
give your house a 


O-year paint job 


Meticulous preparation, 
careful application are the 
scientifically proven keys 


By FRANKLYNN PETERSON 
and JUDI R. KESSELMAN 


If you, like most home-owners, dread 
the next time your house needs an ex- 
terior paint job, take heart! You won't 
have to repaint as often if you take 
advantage of the research data gath- 
ered by the U.S. Forest Products Labo- 
ratory (FPL) in Madison, Wis. The 
FPL is affiliated with both the U.S. 
Dept. of Agriculture and the Universi- 


Outdoor test site at Wisconsin Forest 
Products Lab features rows of wooden 
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ty of Wisconsin, and its job is to study 
virtually every aspect of wood—in- 
cluding the kinds of paint that will 
best protect it. 

After discovering that existing ma- 
terials were inadequate for some jobs, 
FPL workers developed better formu- 
las. These preparations are now avail- 
able commercially under a variety of 
labels. 

The lab's staff has also investigated 
reasons for premature paint failures, 
and has even worked out ideal paint- 
ing techniques. Best news of all: FPL 
experts assert that a properly done ex- 
terior paint job should last up to ten 
years. 


window frames stained and painted with 
various formulas for weathering tests. 


Your paint job won't peel like the paint on 
upper window frame if you provide pro- 
tection against moisture—the prime 
cause of paint failure. Ten years of snow, 
rain, and dew penetrated this surface 
deeply enough to dislodge the paint. Note 
how the moisture first seeped in under the 
edges and at joints (between the frame 
bottom and sill, for example). Before re- 
painting wood like this, says the FPL, 
caulk joints and cracks to seal out mois- 
ture. The lab also insists that a triple coat 
of paint is needed for full moisture protec- 
tion. Even better, on new and stripped 
wood, make the first coat WRWP—water- 
repellent wood preservative. Developed 
by staffers looking for better moisture 
protection than paint, WRWP includes 
paraffin wax—the ultimate water shed- 
der—and pentachlorphenol, a mildew 
fighter. Lower window frame also weath- 
ered 10 years—but it was given the 
WRWP treatment before exposure to the 
elements, and held up well. 
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To prevent blistered paint, you also have to block out moisture, 
this time from within the house. Moisture generated by washing 
and cooking can seep outward to destroy your paint job. This 
happens mostly in uninsulated houses—or those where insula- 
tion was blown between the walls without a vapor barrier. 
Homes with properly installed insulation and vapor barriers 
should not have such moisture migration. If you apply vapor- 
barrier paints, or ordinary aluminum paint, to interior walls— 
especially in wet areas—you'll cut down on exterior blistering. 
Keeping your thermostat at 68 degrees and humidifier no higher 
than 35 percent can help reduce moisture. Those little louvered 
vents set into siding? “We just don't know if they help much," 
says FPL architect Gunard Hans. 


d 


Strip off loose or blistered paint after you've figured out why it 
failed. The old-fashioned, hand-held scraper (top) seems to work 
as well as anything. The FPL experts don't recommend that you 
scrape, steam, or burn off all the old paint on your house, since 
this can harm siding. A perforated steel disc chucked in authors’ 
electric drill (above) does a neat, quick job of feathering the 
edges of scraped-off patches. This step prevents a ridge line 
from showing through the finished paint job. Since there's likely 
to be a lot of lead in the old paint you're going to remove, strap 
on a mask or respirator for protection. 
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phosphate clean away all of the dirt and grease that could pre- 
vent proper adhesion of your new coat. Hose away all traces of 
the trisodium phosphate. Virtually every paint can warns that 
clean surfaces are needed before painting. Yet three out of four 
amateur house painters checked by authors failed to scrub thor- 
oughly. They'll get short-lived paint jobs as a result. 


To avoid crazing (right) don't redécorate too often. These cracks 
can be due to excessive paint thickness caused by repeatedly 
repainting before old paint has weathered thin. Choose a color 
you'll be happy with for 10 years. You'll need three coats, says 
the FPL: first a good oil-base primer, and then two coats of a 
quality acrylic latex exterior paint in flat, semi, or gloss finish. 
Generally price is a good indicator of paint quality. But you don't 
have to pay for a one-coat-coverage guarantee if you're going to 
apply two coats anyway. Avoid paints containing zinc-oxide pig- 
ment, especially if your house already has many coats of paint. 
Breakdown of the zinc pigment is the second major cause of 
the cross-grain cracking that has developed here. 


MAY 1979 | 113 


Make the adhesion test shown above be- 
fore you decide to skip the primer coat. 
Clean a test patch, paint it with your latex 
paint, and give it at least 24 hours to dry. 
Then rub on a three-inch-long strip of sur- 
gical adhesive tape. Pull the tape away 
quickly. If no paint sticks to the tape, your 
old painted surface should be in good 
enough condition to serve as a solid base 
for new paint. But if paint has stuckto your 
tape, or if most of your old paint coat looks 
like the previous photos, you should apply 
new primer over everything. At the very 
least, you should spot-prime stripped ar- 
eas. Primer protected the siding at the far 
right for 10 brutal Wisconsin winters and 
summers; the unprimed, painted siding at 
near right didn't make it. Primers are spe- 


cially formulated to adhere to problem ar- 
eas, something ordinary latex finishing 
paints are not designed to do. Use an al- 
kyd oil-base primer that contains titanium 
dioxide. And don't spread the primer on 
too thin. Read the instructions; they 


usually recommend using one gallon for 
every 400 to 450 feet. Most amateurs ig- 
nore this advice, FPL findings show. 

The FPL's advice works on non-wooden 
siding, as well. Pick a primer to match the 
material that your siding is made of. 
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Poor timing can cause intercoat peeling of your new paint job 
(above). Don't wait more than two weeks after you prime to 
apply top coats. Timing is also key to application of primer itself. 
Follow the sun around your house as you apply the prime coat. If 
you apply it to a cool wall that the sun will later heat, you can get 
heat blisters. And don't paint into the evening on cool spring or 
fall days. Heavy dews can cause water spots on latex paints, 
wrinkling or "flatting" paints. Also avoid using latex paints if you 
think the temperature may drop below 50 degrees at night. Cool 
weather will prevent proper curing. 


Use the traditional six-inch paint brush to apply all three coats of 
paint. Most people get the thickest application that way, and, in 
the FPL method, thickness is important. (For information оп ure- 
thane-latex paint see "Wash-up Oil-base Paints" in PS, May "78. 
Also note list of FPL publications below.) A thin, one-coat paint 
job slapped up with pad or roller can last as little as a year or two 
under tough weather conditions. According to FPL tests, a typical 
two-coat job can last three years. But a carefully brushed-on coat 
of primer followed by two coats of latex paint can survive up to 
10 years. The choice is yours. 


FOR FURTHER INFORMATION 

The Forest Products Laboratory offers a comprehen- 
sive list of publications dealing with the topics dis- 
cussed here. For single copies of publications that are 
listed below, send a postcard request to Forest Prod- 


ucts Laboratory, Box 5130, Madison, Wisc. 53705. 

Forest Products Publications: "Painting Outside 
Wood Surfaces" (FPL-0123); “Water-repellent Preserva- 
tives” (FPL-0124); “How to Refinish Wood Siding with 


Latex Paints” (FPL-0232); “Intercoat Peeling of House 
Paints” (FPL-0127); “Cross-grain Cracking of Oil-base 
House Paints” (FPL-0129); “Finishing Exterior Plywood” 
(FPL-0133); “FPL Natural Finish” (FPL-046). 
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PSleisure-home plan 


By AL LEES 


Call it a double split level. The stepped-up living areas of 
this house not only offer spacial variety, they provide pri- 
vacy zoning. Since each of the three bedrooms is on its own 
level, completely apart from the activity areas, it's easy to 


withdraw from family hurly-burly. 

What feature could be more appropriate for a leisure 
home? It will be appreciated by weekend guests—who can 
set their own pace of participation; and it also makes the 
house ideal for sharing singles, for two married couples, or 
for a three-generation family. 


Continued 
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Four-level 
scheme is hard 
to grasp from || 
conventional 
floor plan. Each 
plan here repre- 
sents two levels, 
as shown in dia- 
gram at left. Center 
stair (sketch, below 
left) ties all levels 
together in half- 
flights. From 
main-entry level, | 
it descends to | 
lower bedroom 
and ascends to 
mid-level room 
(at first plat- 
form) and on up | 
to master bed- 
room. Open upper- 
level plan over 
living area creates 
cathedral ceiling. 
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Note that each bedroom has its 
private bath. Despite the fact 
they're on four different levels, the 
three baths (plus the laundry) are 
stacked against a common wall for 
efficient plumbing runs. 

That steeply sloped roof over the 
living room offers a good place for 
mounting solar collectors to pro- 
vide the home's hot-water supply. 
Inside, this slope becomes a dra- 
matic and energy-efficient ceiling 
that moves heat from the activity 
areas up into the higher bedrooms. 
In summer, you can open the clear- 
story windows and create a ther- 
mal-siphon effect for natural cool- 
ing. Those windows also flood the 
stairway with daylight. 

The living-room ceiling starts at 
a normal eight-foot height along 
the front window-wall, then soars 
up two stories at the fireplace wall. 
There's a small second-floor balco- 
ny (an extension of the stairs) that 
overlooks the living room. 

Seven steps above the main level 
(which clusters all common ar- 
eas—living and dining rooms, 
kitchen and laundry) is the mid- 
level bedroom; another six steps up 
is the master bedroom, featuring a 
second heat-circulating fireplace. 
The third bedroom is six steps 
down from the main level, and 
boasts its own private terrace on 
grade. A partial basement is an op- 
tion that adds a fifth level. On the 
blueprint, it’s located below the liv- 
ing room. 

The dining room is tucked under 
its own gable at the right rear. Its 
cozy eight-foot ceiling contrasts 
with the lofty living room, and the 
low, four-foot wall that separates it 
from the country kitchen defines 
the space without sacrificing an in- 
formality suited to leisure-home 
entertaining. 

A wrap-around deck contributes 
more space for guests and eases 
traffic flow with four access doors. 
The most delightful section is the 
trellised part next to the dining 
room—fine for intimate suppers. 

The home’s exterior is vertical 
siding of cedar or redwood, left to 
weather naturally. The same wood 
is used on feature walls inside. 


How to order your plans 

One set of detailed, professionally 
drawn blueprints for the Multi-level 
Lodge is $59; five sets (for construc- 
tion, financing, obtaining permits), 
$89; materials list and specifications 
included at no extra cost. Plans can be 
reversed, left to right, for $10. Address 
orders or queries to Homes for Living, 
Inc. (specify the Hampton plan), 107-40 
Queens Blvd., Forest Hills, N. Y. 11375. 
Add $3 for handling (first class). 
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Yard shed 


-cedar-sided 
storage system 


You get sheltered firewood 
storage, a hiding place for 
trash cans or compost, 
plus a lockable shed 


By RICHARD STEPLER 


DESIGN BY JULIA LUNDY STURDEVANT 


The long, slender yard shed in these 
color photos is both visually and phys- 
ically a cluster of three enclosures 
that have separate functions: 

€ Facing front, an open-topped pen 
with hinged doors for trash cans. 
They're out of sight, and secure from 
neighborhood animals. 

€ Sandwiched in the middle, an 
open-sided section that holds more 
than a cord of firewood. It's built to 
hold heavy loads (see photo below) and 
roofed to keep wood dry. 

е At rear, there's enclosed storage 
for bicycles, lawn mower, and other 
garden tools and equipment. It's lock- 
able for security. 

This diverse assemblage is particu- 
larly striking because it's sided in 
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Framing for wood storage and shed is 
complete. Note that units are separated 
by exterior-grade plywood panels; trash- 
can enclosure will be attached at left. 


western red cedar, nailed up at 45-de- 
gree angles. Cedar shingles roof the 
covered sections. 

Stapling chicken wire to the inside 
edges of the trash-can enclosure’s 
framing lets this section double as a 
compost bin. The chicken wire keeps 
the compost away from the sides of the 
enclosure and allows air to circulate. 
If you opt for this use, you'd be wise to 
select pressure-treated wood for the 
framing [PS, April '76]. In any case, 
its advisable to use preservative- 
treated wood for ground-contact out- 
door projects such as this yard shed. 

The overall dimensions of the shed 
were dictated by site requirements; lo- 
cal zoning forbade any structure with- 
in five feet of the property line, and 
the clients wanted it placed in a nar- 
row side yard so the shed could double 
as a privacy fence. You could alter the 
overall size or add or delete sections to 
fit your own needs. For example, if 
you need both storage for trash cans 
and a compost bin, add a second pen: 
atthe rear ofthe structure, next to the 
shed. Its doors could face toward the 
rear or open to the side. 
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Upper shelf, for split wood and kindling, 
is built of closely spaced 2 x4's, wide side 
up. Heavy logs go on the lower shelf— 
here the 2x4's are narrow side up. 
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PHOTOS BY WESTERN WOOD PRODUCTS ASSN 


Alternating panels of western red cedar 
applied at a 45-degree angle add visual 
interest to long, skinny yard shed (bot- 
tom). On the house side, there's plenty of 
clearance for access to wood storage (left) 
and the enclosed shed (below). 


For construction drawing, turn page 
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AX SYSTEM 10. 

E FIRST IIOSLR AS PRECISE 
AS A FINE WATCH 

AND ALMOST AS SMALL. 


What also makes System 10 
| unique and so astonishing is its 
incredible lack of size and 

| weight, coupled with the most 
sophisticated SLR technology. 

It measures 2% x 325 x 15" 
and weighs less chan 6 oz. 

System 10 is designed to be 
the ideal complement to your 
35mm SLR. The whole system 
can fit in a small 
area of your 
E current camera 
ES case, in place of 
ES a zoom lens (but 
Î your pocket will 

T doina pinch). E 
Us And frankly, 
Î there are times РИЯ 
= when you just don't want to 
carry a 35mm SLR around. But 
up to now, everything else has 
been a compromise. 

Now, with the Pentax 
System 10, you'll never again 
have to say "I wish I had my 
camera with me." 

Pentax System 10. Available 
in limited quantities only at 
select fine photographic stores. 


It might make you feel good 
to know that if you sometimes | 
think you are hard to satisfy, we 
believe we are almost impossible 
to satisfy. Ever. 

This attitude was the reason 
we spent years and millions of 
dollars seeking a way to dras- 
tically improve the 110 camera. 

And we have succeeded. 
Almost beyond our own 
expectations. And certainly far 
beyond the expectations of the 

photographic press. 

| The new Pentax System 10 

is the first 110 SLR (single lens 
reflex) with interchangeable 
lenses, a power winder, a 

dedicated auto flash and a host 
of accessory close-up lenses, 4 | 
filters, lens shades and carrying EC 
case. 

| We've overcome the limit- 
ation of the fuzzy 110 picture. 

In fact, this unretouched. © 
enlargement was actually taken fi 
with the Pentax System 10 E 
camera, using its telephoto lens. | 

The image is razor sharp < $ 
and free of perceptible grain. 


TECHNICAL DATA 


| Type: TTL metering z110 SLR camera, bi ayoner mount (80- degree setting angle). 

| Film: Cartridge 110 film format; ASA set automatically for film in use: 

| Lenses: Pentax-110 24mm 1/2.8; focusing range: 0.35m to œ. Pentax-110 50mm 
{2.8 telephoto ; focusing range: .9m ro x. Penrax-110 I8mm f/2.8 wide angle; 
focusing range: 2 5m to ». 
Viewfinder: Eye-level pentaprism finder with instant-return mirror; green or 
yellow LEDs indicate correct handheld exposure, or need for flash/tripod. 
Exposure Metering: Center weighred, TTL metering at full aperture via SPD 
cell; EV Range: 3-17 (24mm #/2.8 lens; ASA 100), 
Shutter/ Automatic Diaphragm: Programmed electronic shutter with 
programmed body diaphragm: Range: x Sto 915, Sree =. 

| Other енене film advance lever, terminal for 
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OR ONE OF 199 HILTON RAINBOW WEEKENDS JC 


Save on famous name brands during 


Enter the sweepstakes and save at Hardware/Home Center stores 


There’s an exciting event happening at your local hardware 
store or home center... special prices on nationally known 
brands plus a big sweepstakes. Grand prize—a week for 
two at an exciting Hilton in Hawaii. Next—199 Rainbow 
Weekends at a Hilton anywhere in the U.S A. Plus hundreds 
of othér prizes! Shop now, save and enter! 

Fill out the coupon at the right of this section and deposit 
it at a participating store displaying the Spring Home 
Value Days symbol before May 31, 1979. 


Spring Home Value Days, 1979, is sponsored by the National Retail Hardware Association 
and its 23 affiliated associations through more than 18,500 member stores everywhere. 
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Retail Hardware 
Association 
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USE THIS ENTRY BLANK 
Nam - 
Addres 
City Zl. o ا‎ 


Dealer Name 
DEAS AITES — — — o —— LÁ 


City State E ی‎ 
1979 Hardware/Housewares Contest subject to federal, state and local laws. 

Void where prohibited or restricted by law. Residents ‘of Missouri may mail 
sweepstakes entries to participating stores or to NRHA, 770 M. High School Road, 
Indianapolis, IN 46224. All prizes will be awarded on a national basis. 


SPRING | E f 
Home Value 
Ideas 


Beginning here: 


a special section 


for todays 
homeowner 


Twice a year—each spring and fall—we create 
this editorial section to complemont the season- 
al promotions you'll find at hardware stores and 
home-improvement centers. The articles on the 
following pages are in a compressed format to 
let us crowd in all the data we can to help you 
make the best possible purchases. They high- 


light the tools, materials, and techniques you'll 
need to tackle improvements that will increase 


the value of your home and adapt it more effi- 
ciently to your life style. If you've suggestions 
for articles in future sections, let us know. 


Workshop Quide 1o 


power sanding 


Sanding is a step in woodworking that no 
one particularly enjoys, but it must be done 
carefully and thoroughly if you're to be 
pleased with the final results. A successful 
sanding technique comes down to getting 
the finish you want with the least effort. 
And that requires several types of power 
sanders (with the correct abrasive) plus 
knowing which tool to use for each job. In 
woodworking, power sanders are used for 
five operations: 

Rough sanding. Stock is aggressively re- 
moved without too much thought of the re- 
sultant finish. 

Semi-finish sanding. All tool marks 
from previous operations are removed and 
stock is brought to dimension for assem- 
bly. 

Finish sanding. All scratches left from 
the last semi-finish sanding are removed, 
and the surface is smoothed for application 
of finish coatings. 


Between coats. Surface is rubbed down 
and polished between and after finish 
coats. 

Paint removing. Bare wood is exposed for 
application of a new finish. I put this last 
because I don’t go along with it as a tech- 
nique, except for taking paint off the side of 
your house. If what you're refinishing de- 
serves loving care, use a paint remover. 

The instructions packed with any power 
sander always imply that its the only 
sander in the world and you should do all 
your sanding with this one chosen tool. 
Nothing is further from the truth. Each 
type of power sander does some of these 
tasks well, and others poorly, for a variety 
of reasons. Here's how they stack up: 


Pad (finishing) sanders 


These are designed for final sanding be- 
fore finishing. Some types can be used for 
sanding between finish coats. They are 


also used for semi-finish sanding when no 
other sander is available, and for rough 
sanding by woodworkers with extreme pa- 
tience. | 

In all pad sanders, the abrasive paper is 
rapidly moved in a tight pattern, with a 
total displacement of only a fraction of an 
inch. The pad motion is basically orbital or 
straight-line. Some sanders сап be 
switched from one mode to the other. The 
orbital is used for semi-finish sanding; the 
straight-line is used with the grain for fin- 
ish sanding. 

Before you buy any orbital sander, turn 
it on and observe the motion of the pad. 
Various pad sanders have different pat- 
terns, and pattern is extremely important 
to the results you'll get. The pad should 
appear to be displaced evenly; it should not 
appear to be pivoting about some station- 
ary point near the center. A pivoting pad 
results in uneven sanding and poor abra- 
sive mileage. When switched to straight- 
line operation, there should be no discern- 
ible sideways displacement of the pad. 

The rule once was that all finish sanding 
had to be done with the grain in the last 
steps to avoid visible scratches. With some 
new sanders this is no longer true (and it 


Continued 


difference 
aBilco Door 
makes! 


Replacing that troublesome old 
wooden door with a modern BILco Base- 
ment Door will add new beauty and 
convenience to your home. You'll like its 
neat, trim appearance and rugged con- 
struction. Long lasting, watertight, safe 
and secure, it pays for itself in savings on 
repair and replacement costs. B Ease of 
operation is a special BILCO feature. 
Torsion rods provide effortless opening 
and closing of the heavy gauge steel 
doors. B A BILCO Basement Door is also 
the ideal addition to your present home 
or the home you're planning. It saves 
tracking through first floor rooms, makes 
the basement useful, convenient, safe. 
Just like adding a whole new floor of 
valuable living space. 


ог a 
The BILCO Company Dept. PS-59 
New Haven, Connecticut 06505 


AMERICA'S FINEST 
BASEMENT DOOR 


| 
| 
| Please send me: 

| [] Information for replacing а 
| wooden door. 

| 

| 


O "How-To" booklet for adding 
outside entrance to present home. 


О Data for new home to be built. 
Name 
| Address 
City 
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Power sanding 


[Continued] 


was never always possible, anyway). The 
new orbital sanders leave such small circu- 
lar scratches (1/10 in. or less) that they be- 
come invisible—lost in the grain of the 
wood—even when viewed through a five- 
power eye loupe. This is good news because 


Clamped strip at rear of work keeps it from slid- 
ing back. Some sideways motion with a belt 
sander prevents digging into the wood. 


Flexible sander finishes irregular surfaces that 
ordinarily would have to be done by hand. Bris- 
tle-backed sanding strips feed out of hub. 


sanding panel-and-frame work with the 
grain has always been a problem. 
Portable belt sanders 


Every woodworking shop should have a 
Continued 
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Orbital pad sander has small total displace- 
ment, so it can be used in any direction. Finish is 
equal to a straight-line sander. 


Flap sander removes stock more aggressively 
than flexible sander. It's used on less intricate 
surfaces for rough- and semi-finish work. 


Tips and techniques for sanding wood 


e Begin any sanding operation with the fi- 
nest-grit paper practical. The idea is to strike a 
balance between fast sanding and small residu- 
al scratches. 

e Don'ttry to go from rough sanding to finish 
sanding in one step. You will spend too much 
time removing the scratches left by the coarse 
sanding step. 

e Work from coarse to finish sanding one or 
two grades at a time (for example: 60-80-100- 
120-150; or 60-100-150). The time you lose 
changing paper and belts will be more than 
made up by the overall time you'll save actually 
sanding. 

e Generally, coarser grits remove material 
faster; but, with a portable belt sander, this may 
be academic since the sanding is already so fast 
that all you'd gain with coarse paper is larger 
scratches. Also: With a stationary belt sander, à 
large work piece held against a coarse abrasive 
belt may betoo much load and cause the sander 
to slow or stall. 

è With a piece to be stained, sand all surfaces 
equally to assure the wood will take the stain 
evenly. 

e After you have finished sanding a piece to 
be stained, lacquered, or varnished, dampen the 
surface with water, let it dry, and give it another 
light sanding. Moistening raises the loose wood 
fibers so you can sand them off, rather than 
have the grain rise while you're staining. 


e |f you must sand off old paint and varnish, 
avoid clogging as much as possible. Use a 
coarse, open-coat abrasive and keep the sander 
working evenly over a large area to avoid heat- 
ing and softening the material being removed. 

e Pad sanders can be used with wet or dry 
paper and a lubricant such as water, water-solu- 
ble oil, or other nonflammable liquid for su- 
perior results in finish and between-coat sand- 
ing. Never use any flammable liquid with power 
sanders. 

е Pad sanders round off edges. It's nothing 
you can prevent, so reserve pad sanding of 
edges for the final finish-sanding steps only. 

e Adequate sanding is hard to judge before 
stain and varnish are applied, since the 
scratches are difficult to see in the raw wood. A 
five-power magnifying glass and an oblique 
light from a single bare bulb or fluorescent tube 
will quickly detect sanding defects in raw 
wood. 

e it's not necessary for dust to fly all over the 
shop with power sanding. Many types of san- 
ders can be equipped with a vacuum dust pick- 
up of one kind or another—but not portable 
discs, drums, flexible abrasives used with 
hand drills, or some pad sanders. 

e Portable belt and pad sanders can be used 
for smoothing taped gypsum-board joints and 
plaster repairs, but keep the sander moving rap- 
idly in various directions. 


9 mg. "tar", 0 .В mg. nicotine av. per cigarette by ЕТС method. | 
Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 
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can uu $2000. 
Popular Science and Filon are co-sponsoring an exciting Fiberglass Panel 
Design Contest. And the grand prize is $2000 in cash. 
The exciting Sunbreak® wood lath design exciting new ideas just waiting for you. 


em nae above is only one of the new Filon Complete do-it-yourself building plans for 
ullding panels that could help you win big home greenhouses and for patios, car 
money in the Popular Science FRP* 9 P 


Design Contest. Get the rules from the ports and fences are available free from 
April ssa of Popular Science. Then get your dealer. Or order direct from Filon. 


к | Send 35* for each plan ordered to cover 
down to your Filon dealer and see all the postage and handling. 
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12333 SOUTH VAN NESS AVENUE, HAWTHORNE, CALIFORNIA 80250 


* Fiberglass Reinforced Paneling 


Power sanding 
[Continued] 


portable belt sander. Until you get one, you 
won't realize how much time you've wasted 
by counting on a pad sander for rough and 
semi-finish sanding. On most wood you can 
quickly remove planing and other tool 
marks with 120-grit paper instead of start- 
ing with coarser 50 to 80 paper, as you 
would with a pad sander. But the portable 
belt sander leaves pronounced scratch 
marks, particularly when used across the 
grain, so it should be considered for rough 
and semi-finish sanding only. 

Continued 


Who Says Ours Are The Best? 
YOU Do. 


Year after year, you tool users buy more 
CHANNELLOCK tongue and groove pliers 
than any of the imitator brands. By far. It's your 
way of telling us that CHANNELLOCK, the orig- 
inal, the first of its kind, is best of its kind. Thank 
you. Were going to keep it that way. 


CHANNELLOCK, INC. - Meadville, Pennsylvania 16335 


Drum sander in a hand drill can be used for 
semi-finishing carvings such as in this screen. 
Hand sanding will remain, however. 


Meet the Rest of the Family. Send For Free Catalog. 


OFFER EXPIRES MAY 31 Hardened Steel. For filing, 
drilling, milling, carving, routing any metal or wood. Cutting edges 
from "A" to 1", shanks all '&" "Brand new, in air-tight G.I. packs. 

32 pes. - Tool Sat, G.I. cost $275.00 now $20.00 | 
14 pes. Pec Set, GI. cost $114.00 now $14.00 


Even More, Both Sets now OO | 
Two $29 Satz (Limited Time) $47.00 | 


5. 100% Guaranteed. Add $2.00 for shipping 
Texas orders add 595 tax. Export orders add $2. 


: 
U.S. SURPLUS CENTER, Dept. 501 for making 
715 Camden, San Antonio, Texas 78215 | ЩУРИ ТАИС 7 


-" , | 4, Molds with prices and 
TET WES ave V t ater production trade secrets 
^ Just one leaking toilet can waste direct from world's larg- 
| | à 43S up to 78,000 gallons of water each | est mold manufacturer. 
d РЕ | = | ut | L| ў year due to à defective tank mech- | CONCRETE MACHINERY COMPANY. 
| | | / anism. Why go on wasting water! 8s — | | 
Drum sander mounted in a drill press is used ® / Write for your free Tune-Up Brochure. P. 0. BOX B99 - HICKORY, N. C. 28601 
here to smooth down the sawed, curved edges FLUIDMASTER, INC. кезк лги 
prior to molding them with a router. iuh duin uiis si Minis iun i Lie, ES Mita INS MES GN 


MAY 1979 | 125 


Power sanding 
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Sanding drums can be used on a grinder, drill, 

| Bk РЕР drill press, or radial saw. Sleeve life is good in 

= poen avy l | H H 1 H 
Dua Power Staple Ta cher hardwood, poor in pine due to loading. 
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If you want to put things up... or down 


TR-40 Standard Household Tacker — Light, compact, easy 
to operate. Designed for the lady of the house to staple 
curtains, fabrics and other light jobs. 

TR-70 Heavy-Duty Pistol Grip Tacker — Ideal for overhead 
ceiling tiles and insulation stapling. Pistol grip action holds 
Tacker firmly against work. 

TR-80 Extra Heavy-Duty Dual Power Tackers — Regular 
Power for normal jobs. High Power for heavy material. Perfect 
for carpeting, upholstering, screening, displays, etc. 


Parker Manufacturing Co. Worcester, MA 01613 


di. ъа 
Band sander, used to semi-finish the curved 
slats of a deck chair, worked down to 150-grit 
paper; little finish sanding was needed. 


Give yourtoolsa new lease 
life with & S 


a 


Sanding board edges requires care and fast 
movement. Lift the sander off ends to avoid 
rounding; check progress with straightedge. 


Use it with some sideways motion so the 
edge of the belt does not dig into the work. 
Start and stop the sander off the work and 
be careful not to round off the edges of the 
work by riding the sander off the ends. Lift 
it off. 


Drum sanders 


These accessories are used for sanding 
both curved and straight edges. A drum 
sander consists of an expandable rubber 
drum on a mandrel and a sanding sleeve 
that can be fitted tightly over the drum. 
Drum sanders range from '4-inch-diame- 
ter types for use on hand grinders up to 
three-inch-diameter models for use on ra- 

Continued 
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S-K TOOLS 


Sweeps Spe 


Mine ;ecials 


WORLD HALL OF 6 3 
DRIVING FAME WIN! ! 
CHAMP MECHANIC 


MARIO a Î JIM McGEE “A trip to the 
ANDRETTI EÀ 4 > > SAY, Indy 500 
, ANE t |. with American 
made quality 
with golden 
к, warranty 


with super 
Savings." 


S AVE $ Г 6 14 Вее Combination Wre Wrench Set. 


* You can tell at a glance these are 
over 41 % quality wrenches and they'll prove it in 


job after job for years. Reg. value of in- 
$ 2 298 dividual tools $39.12. 


suggested user price. 


SAVE $ 1 525 13 pe. 3/8" dr. METRIC Socket Set. 


Put these sturdy metric sockets on 
over 48 %* your team and you're ready to meet 
the basics of the metric world. Reg. 


$ 1 598 value of individual tools $31.23. 


suggested user price. 


SAV E $ 3 oT зоре зе: а. Borat "ew 


Р" The perfect tool assortment for han- 
over 49% dling hundreds of general automotive 
and industrial jobs. Reg. value of in- 


$ 349 8 dividual tools $68.89. 


suggested user price. 


SAVE $ , 499 — Socket Set. 


* For ignitions, working with appli- 
over 41 % ances, or just about anywhere small 
fasteners are found at home or job. 

$ 2098 Reg. value of individual tools $35.97. 


suggested user price. 


SATISFACTION GUARANTEED. if you, the consumer, are not completely 
satisfied with any S-K* tool, simply notify the place of purchase for a free ex- 6-К DRESSER ) 
change during the life of the tool. | 

; fie] ; i ther rights HAND TOOL DIVISION, DRESSER INDUSTRIES, INC. 
TAN IR ata io рес а riis and: yod ay BO Dae oor tg 3201 North Wolf Road, Franklin Park, Il. 60131 


*Savings based on purchase of tools as a set, rather than individually, and at suggested user prices. 
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Power sanding 
[Continued] 


dial-arm saws. In between, there are sizes edge squaring and thickness sanding. surfaces that otherwise would have to be 
for drill presses and hand drills. When - sanded by hand. 

they're used with either a drill press or a Flexible sanders One version (Sand-O-Flex) contains six 
radial saw, you can keep the workpiece These accessories are used with portable ^ strips of cloth-backed abrasive extending 
edge at any desired angle easier than with electric drills, drill presses, or any properly from the rim of a mounting wheel. These 
a hand drill. Buta hand drill will producea fitted motor shaft. They consist of multiple ^ strips, which can be either plain or slashed, 
smoother finish because the pattern of abrasive cloth strips extending from the аге firmly cushioned by fiber bristles. The 
scratches becomes more random. The drum гіт of a mounting wheel. Flexible sanders strips are forced into, around, and over 
sander can be used оп a radial-arm saw for аге used primarily for sanding irregular ^ corners, hollows, and fluted surfaces, and 


Match your abrasive to the tool and the task to be done _ 


Pad Portable i tati nd — : [ds Sand-0-Flex | &rind-O-Flex 


sanders belt sanders | belt disc | | (cloth strips) | (cloth flaps) 
| (1/4, 1/3, 1/2 | (cloth belt) ) 
JJ standard 


sheet paper) 


Finish Silicon carbide, aluminum oxide 


Silicon carbide 


O Ls Soth wood i 
rm Rough Aluminum oxide 
Ce Semi-finish Aluminum oxide 
== Finish Aluminum oxide, garnet 
Aluminum oxide 
= Aluminum oxide 
> Aluminum oxide, gut 
2 Finishing wood 
After sealer or primer 220-240 | | Silicon carbide, aluminum oxide | 
Q Between finish coats | Silicon carbide, aluminum oxide 
im After final coat NR (1) 
© Soft Metals (aluminum, i Е 
e zinc, brass) 
: Rough Aluminum oxide 
Jl Semi-finish Aluminum oxide 
LE 
б. 
e 


Plastics (all kinds) 

Rough | Silicon carbide, aluminum oxide 
Silicon carbide, aluminum oxide 
Silicon carbide, aluminum oxide 


E 
semi-finish 


NR = Not recommended. (1) Means hand sand only. 


You'll have to take care of rust 
nOW Or late Derusto makes other special paints 
: ieee for your needs. To prime and protect 


| gutters and downspouts, apply 

and when that time comes, | ZEN Derusto Galv-A-Grip™. It covers in 
you'll want Derusto i. | one coat. And it won't crack or peel 
Minute Finish Spray. like ordinary paint. To prevent or stop 
Derusto puts a spe- rust on metal surfaces, use Derusto 
cial rust-inhibitive Protective Coating. The built-in, rust- 
primer in the color. inhibiting primer lets you protect with 
That mieanssach each semi-gloss coat. To renew rusty, 

lication primes weathered barbeque grills and hoods, 
app $m nati . ask for Derusto Barbeque Black 
beautifies and gives NM Spray. A special heat-resistant paint, 
extra protection MXit dries quickly to a black 
against corrosion. NM 


~ matte finish. 
You can use it to 
renew rusted lawn 
furniture, wrought 
| iron апа mowers. It 
"d: dries quickly to an 
PREVENTS RUST attractive high gloss, 
шш and there are 17 colors 
‚Жї, SPEED PNS B plus white to choose 
| from. It's also available 
for brush-on application. 
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MINUTE-FINISH SPRAY 


870- 0: 2 
VIVID RED 


Macc and when you do... 
x all you gotta know is 


© 1979 DAP Inc. DAP and Derusto are trademarks of DAP Inc. 
DAP Inc., General Offices: Dayton, Ohio 45401/Subsidiary of Plough, Inc. 
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Power sanding 


into small openings. As the abrasive strips 
wear, they are cut off and fresh strips are 
fed out of the wheel by turning a knob. 
Stock removal is light and easily con- 
trolled, and a good finish can be ob- 
tained. 

A second version (Grind-O-Flex) has a 
number of flexible abrasive flaps fixed 
around the rim of a hub. With this type, 
irregularly shaped wood can be aggressive- 
ly sanded. Use it, too, to sand fiberglass 
and polish metals. 


Portable disc sanders 


Two types of tools come under this head- 
ing: rotary sander-polishers and sanding- 
disc accessories for hand drills. The rotary 
sander-polishers are primarily metal- 
working tools and are often used in auto- 
body work. As woodworking tools, they are 
limited to rough and semi-finish sanding 
on curved surfaces. On flat surfaces, there 
is nothing they can do that a portable belt 
sander cannot do better. 

Most disc accessories for drills have a 
flexible-rubber mandrel-mounted pad 
backing up the paper abrasive disc, to hold 
it against the work. The abrasive disc is 
attached various ways—with adhesive, a 
center screw and cupped washer, or a snap- 
on fitting. 


Stationary belt sander 


The woodworking industry is shifting 
away from cutter-head planers to wide-belt 


ign 
"y ^u. 
= А. M 23 


Grabs instantly. 


|— 


Aligns easily. 


than that? 


ook easy 


non-toxic* formula quickly washes off л 
hands and wood with water. 
Now what could be easier 


*As defined by Federa 
Hazardous Substances Act 


Carpenter's Wood Glue. 
How the 


pros make it 


Even do-it-yourselfers can 
do it like pros with Elmer's* 
Carpenter's Wood Glue. 

It's specially made to penetrate 
both hard and soft woods, grabs 
instantly, yet you can still realign 
the joint before it sets. After 
drying, it forms a heat and water 
resistant bond that's stronger 
than the wood itself. 

Elmer's Carpenter's Wood 
Glue is also sandable, paintable 
and resistant to gumming. 
What's more, its solvent-free, 
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Choose the right sander for each woodworking phase 


Ratings are for doing the type of sanding indicated on workpieces of a size and shape appropriate for 
| the sander. Ratings also reflect abrasive life in the particular type of sanding. 


| Semi-finish 
sanding 
(moderate 


Rough sanding 
(agressive 
stock removal) 


stock removal) 


Pad sanders 
Orbital (conventional) 
Orbital/straight-line 
Small-displacement 
orbital (1/10" max.) 


Poor (slow) 
Poor (slow) 


Poor (slow) G 


ood 
Portable belt —— Excellent | Excellent 


Sand-O-Flex 
(accessory) 


Grind-O-Flex - 
(accessory) 


Between-coat 
sanding, 
rubbing, 
polishing 


Semi-finish 
| sanding to 
| dimension 

for joints 

and gluing 


Finish sanding 
(surface prep- 
aration for 

stain, varnish, 


Fair (slow) 


Good Poor 
Excellent Excellent Fair (slow) 


Excellent Excellent Fair (slow) 


Poor 


NR = Not recommended. (1) In drill press. (2) In portable hand drill. (3) Easily stalled. 


sanders and abrasive planers for surfacing. 
Abrasive-finished surfaces are free of cut- 
ter marks, chipping, and uneven surfacing 
over knots. These industrial machines 
have automatic feeds and typical powers of 
a quarter horsepower per inch of belt width 
for sanders, and 10 times that for abrasive 
planers. 


By these standards, any home-shop sta- 
tionary belt sander is grossly underpow- 
ered. But most can be used to dress board 
surfaces abrasively and straighten board 
edges, as an alternate tool to a thickness 
planer or a jointer-planer. In fact, the one 
thing a home stationary belt sander does 

Continued 
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What's so hard about 
building a Heathkit product? 


"m BR 
THE | 
EASY-TO- " 
FOLLOW i 
INSTRUCTIONS 
even show 
you how to 
solder perfect 
connections! 


ALL THE PARTS ARE INCLUDED — even solder — so all you need 
are a soldering iron, wire cutter, pliers and a screwdriver! 


JUST PICK A 
Whether you're a beginner or 
an experienced kit builder, 
you'll find it's easier than 
you'd dreamed! 


ШЕШШ! c Sat дїї 
нанынын rr кт Ex ed | 


Pre à 
a : 


| AND TO THINK YOU BUILT IT YOURSELF! It's 
STEP-BY-STEP, CHECKING AS YOU GO — ONE LAST CHECK that all the connections are | a great feeling. You saved money — you en- 


you can't go wrong when you do one | made right, and you're ready to turn it on... joyed it — and you ended up with a great, 
step at a time and check your work! hand-crafted product! 


You can start right now...fill in the coupon and mail it today! - 


ИНЕТЕ — Read about nearly 400 money-saving, easy-to-build electronic‏ ڪڪ 
Wy kits — stereo, color TV, clocks and weather instruments, auto and‏ 
aircraft accessories, Amateur Radio Equipment, Personal Com-‏ || 
puter Systems and much more! Simply remove the card along‏ 
the perforated line, fill in and mail today.‏ 


CAIALOG 


Heathkit products are dis- 
played, sold and serviced 


HEATH KIT ч E. y ЧЕЗ. Heath Company, Dept. 016-530 
| X CAM e. See) | El Benton Harbor, MI 49022 


Please send me my FREE Heathkit Catalog. 
| am not now receiving your catalogs. 


coast-to-coast at Heathkit Elec- s - | Name 

tronic Centers (Units of Schlumberger EU ii li 

Products Corporation). See the white pages У) Address 

of your phone book for the store nearest you. i 

If coupon is missing, write: o P——P————————M (à 


Heath Company, Dept. 016-530, 
Benton Harbor, MI 49022 CL-696 Zip 
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Large surface area of belt sander lets you give 
assembled units a final touch. Drawer, here, 
rides against fence across belt. 


Stationary disc isi most accurate sander in the 
shop. It can remove stock by 1/64 inch for preci- 
sion rounding or squaring. 


better than any other abrasive finishing 
tool is dressing and squaring board edges. 
The edges are not rounded over, which is 
unavoidable with portable sanders. 

Most come with an accessory disc sander 
which is a mixed blessing. The disc and its 
guard get in the way of large pieces on the 
belt, but the disc provides a means for accu- 
rate end and small-piece sanding. The disc 
is fitted with a tilting table, which should 
have a slot in it for a standard miter gauge. 
(On some models, this table can be reposi- 
tioned vertically, allowing you to do any- 
thing with the belt that you could have 
done with the accessory disc.) The combi- 
nation of belt and disc, however, allows you 
to sand board sides, edges, and ends with- 
out changing the tool setup. 

Pieces wider than the belt can be sur- 
faced in several passes. A fence (usually 
shop-built) is necessary for squaring board 
edges. Stock can be removed faster if you 
position the workpiece crosswise to the 
belt. For large pieces, however, a station- 
ary belt sander will not remove stock as 
aggressively as a portable belt sander be- 
cause of lower power and a greater contact 
area. 

Concave, convex, and odd shapes can be 
sanded with the belt horizontal or vertical. 
Belt changing is simple and fast, so a proj- 
ect can move from rough through semi-fin- 


Continued 
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advice you need to do-it- -yourself. 


Check the Yellow Pages 
under Hardware for the Sentry Store nearest you. 


DINE 
411122200 


کک ےا 


Allied 40-Piece Socket Set. 


Combination 1/4 and 3/8-inch drive. Includes 34 
fractional and metric sockets, ratchet, extension, 
spinner handle and spark plug socket. $1 666 


ff (53740) 


à shepherd ® 

Products 

Metal Tread 

у Casters. 

# Diecast carpet casters 

| ! feature self-lubricating 
bearings for long life. Bright brass finish. 

2-inch diameter. Your choice of 

Plate Mount (SSE2001BB)or $ 


Stem Mount (SSE2002BB). ber pack of 4 


Nicholson 


| 10-Inch Home & Garden File. 
B Sharpens knives, scissors, garden tools and 
| rotary mower blades. (11491H) $199 


TRY 


The right tools, the right supplies and the friendly 


As 


SERVICE - QUALITY - VALUE 


| SEDI 


Rockwell? 


3/8-Inch 
Variable Speed 
Reversing Drill. 
Trigger controlled ) 
speeds to 1400 RPM. Чї. 
Reverses to remove 3 
Screws, bolts, etc. 
Double insulated. 


A 
221 STANLEY ° 


Surform^ Shaver. 
One hand speed 


cutting and trimming. Non- 
clogging HW) ~ blade. 
(21-115 HHW) 


$919 


j 


Mitey Knife? 
Ideal for key chain. 
Retractable blade locks in 
2 cutting positions. Extra 

blade included. (10-0O39HHW) 


512 | 


| Merchandise shown in this advertisement is available from participating Sentry dealers only. 


Offer expires May 26, 1979. The 4,500 Sentry dealers own their stores. They select their — . 
merchandise and set their own prices. There may be variations in products, available quantities 
and prices in individual stores...Sentry Hardware Corporation, Cleveland, Ohio 44113. 


А BUSINESS OF YOUR OWN 


"si THE LUBE 


TRAILER AND TOOLS ONLY $7,800 


U.S. PATENT 
#3693818 


FOR FREE BROCHURE PHONE (714) 685-8540 OR WRITE 


THE LUBE WAGON 9430 MISSION BLVD., RIVERSIDE, CALIF. 92509 
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Wi nter 

reeze-up 
Excessive 
heat loss 


Chilling 
dimi" 


Water 


damage \ [ce 
build-up 


Andersen introduces a new 
low-maintenance Perma-Shield® 
gliding door especially sized to 
replace most six-foot wide metal 
sliding doors. In most cases, with 
out structural changes, 
reframing or resizing 
your existing door 
opening. Make the 
change. And stop The 


winter cold! fact S 


Please send your free booklet “Andersen 
presents a new gliding door..." Mail to: 
Andersen Corp., Box 12, Bayport, MN 55003. 


Name 


Address 

City State 

Bl — 022-059 
The beautiful way to save fuel” 


preset онай 
w 


BÛD Copynghl © Andersen Corn Bayport Minn 197B 
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For anything that 
Sticks or 
Squeaks. 


' Stops Squeaks 
‘Protects Met? * 
озеп» Rusted is " 
Yep Sticky Mech?" 
Ar EXTREMELY FLAMMABLE guts ۴ 
Bg CONTENTS uno 


her cate 0 


MET WEIGHT "m 
ت‎ енін | 
Stock up now during 
Spring Value Days. 
WD-40 Company, San Diego, CA 92110 


BASEMENT TOILET 


Flushes up to existing sewer or septic 
tank by powerful, self-contained pump 
operated by normal water pressure. No $ 
digging up floors. Clog resistant, easily Bi 
installed. Make basement into game 
room, den, apartment with private bath. 
Write for free literature. Dealer inquiries invited. 


28 MFG. Dept J-26, Box 10947, Houston, Texas 77018 


| TILLER USERS... 


Can your machine 

do all of this? 

x Handle with just ONE HAND. 

te EVENLY break, turn & till soil. 

+ Shred vegetation without tangling. 

Ж Leave NO WHEELMARKS or FOOTPRINTS. 

The TROY-BILT® ROTO TILLER-POWER COM- 

POSTER can do all this and more! That's why 

serious gardeners consider it the 

finest tiller available, See for 

yourself! For complete details, 

OFF-SEASON SAVINGS, and FREE 


24-page booklet clip this and 
mail today to: 


TROY-BILT® Tillers 
10200 St. & 


D BILT® Roto Tiller-Power Composters 


90025 | 
|? Ond St. & 9th Ave., Troy, N.Y. 12180 | 
reris send the whole wonderful story of TROY- 

ILT® Roto Tillers including prices and OFF- 
SEASON: SAVINGS now in effect for a limited time. 
(Please Print Clearly) 


Mr. 
M 2700 ee Sen ee 
Ms. 
КИЙН date ee ee ene. UT E 

| EIN. eaaa шишиши каакы жЕ кх жаата | 
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Power sanding 
[Continued] 


ish sanding quickly and without a hitch. 


Stationary disc sander 


The principal advantage of a stationary 
disc sander over any other is its accuracy. 
Hair-line adjustments can be made on mi- 
tered joint angles, pieces can be shortened 
by as little as 1/64 inch, and ends can be 
squared—or unsquared— exactly. 

The usable work area of a disc sander is 
less than half the diameter since, near the 
center, the abrasive is moving too slowly to 
be effective. If you are sanding a small 
piece, you can work right out to the edge of 
the disc. However, on large work, the edge 
of the abrasive disc will tend to flex and cut 
into the work. This can be corrected by de- 
liberately glazing the edge so it cannot cut 
but only guide the stock. Long pieces can 
be accurately sanded to dimension if auxil- 
iary tables are used to support and guide 
the ends of the work. 

The big disadvantage is the time needed 
to change a disc and the fact that removed 
discs are not reusable; it tends to become a 
one-grit sander. Minimum practical size 


Shifted into vertical position and its tilting table 
moved from disc to belt, this belt sander can 
accurately semi-finish small parts At top, 
the stacked boards are sanded to 90-degree 


edges, using an accessory miter 
Below, the work is rounded by hand. 


gauge. 


Power sanding 


for a stationary disc sander is 12 inches. 


Band sander 

This is primarily a metalworking tool, 
and is very useful for grinding and polish- 
ing small parts. But, if you do a lot of carv- 
ing and scroll-saw work in wood, it helps. 


Sanding metals and plastics 

Soft metals and many types of plastics 
are often incorporated into woodworking 
projects. Both materials can be successful- 
ly sanded on home-shop equipment. Main 
idea: Sand intermittently, to keep the tem- 
perature down. When sanding soft metals, 
the band, belt, and disc life can be im- 
proved, and clogging lessened, if the abra- 
sive is lubricated with beeswax.—Thomas 
H. Jones 


Stationary belt sander can dress board edge 
freehand. However, for accurate edge squaring, 
a shop-built fence should be added to sander. 


Stock wider than belt can also be sanded. Gate 
holds work as its moved side to side. Sand 
across grain for fastest stock removal. 


ыг 


p e 


M 


For special sanding jobs, home-built jigs and 
fixtures will save time and trouble. Accuracy is 
also improved due to more control. 


MAY 1979 | 133 


Y n 
pec Жа а= 


=; Ó 
CT тын" 
d = 


=". "Ж ЧЫ, 
. 
„ЗЕЕ 


| н заавар, 

It's light. Small. Extremely practical. With all the 
features and conveniences of the clock radio by 
your bed—shuts itself off so you can fall asleep to 
our favorite music... wakes you to music or 
uzzer tone alarm ... with snooze button and 
rig light. 
Try it on 15 day money back guarantee. Call 
toll-free to charge it or send just $39.95 plus 
$3.00 for shipping to Douglas Dunhill. (Ill. add 
sales tax.) In rich black and anodized silver. 
Complete with penlight batteries and carrying 
case. You'll never worry about or miss a wake up 

call again. 


Douglas Dunhill 
MTS ЕА QUALITY 

Dept. 75-2233 

Ten Douglas Dunhill Drive. Oak Forest, IL 60452 
© Douglas Dunhill Inc. 1979 


The nicest little clock radio 
available anywhere...that 
goes anywhere. 
CALL 800-621-5554 
Illinois Residents call 800-972-5858 


Actual ct 5" Long x 2*2" High x 2" Deep. 
You don't have to be a professional.. 


(to be a do-it-yourself expert) 
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HEAVY DUTY XM 
STAPLE GUN 


SHOOTS A STAPLE 
WHEREVER YOU'D DRIVE A NAIL! 
faster.. better.. cheaper... ' 


Whether you're installing insulation . . . re-upholstering a chair . . . repairing a screen... covering a 
cornice ... securing an antenna wire — there's no faster, easier or more efficient way to get the job 
done than with a one-hand operated Arrow automatic staple gun. 


E 


Arrow Staple Guns come in a variety of models, 
At all leading Hardware, Home Center & Discount Department Stores Everywhere. 


ARROW FASTENER COMPANY, INC., 271 Mayhill Street, Saddle Brook, N. J. 07662 


SPRING } 


Home Value 
ideas 


oolar collector paints 
—how do they compare? 


Everyone who designs and builds a solar 
collector faces a common problem. No mat- 
ter how different the collectors may be, 
nearly all must have a dark coating on the 
surface of the collector plates. 

The purpose of this coating is twofold: to 
absorb as much solar radiation as possible, 
and to reduce the long-wave infrared emis- 
sions to a minimum. Unfortunately, a good 
absorber also tends to be an excellent emit- 
ter, which means that much of the heat 
collected is reradiated—and lost. And the 
efficiency of the collector is reduced. 

To solve this problem, specially formu- 
lated collector paints, called selective coat- 
ings, have been developed. Their increased 
efficiency, especially at temperatures 
above 150 degrees F, makes them the ideal 
choice where the amount of surface area 
for collectors is restricted or in locations 
where long periods of bright sunlight occur 
infrequently. However, if ample surface 
area and sunlight are available and oper- 
ating temperatures are generally below 
150 degrees, the higher cost and more diffi- 
cult application of these coatings may 
make you wonder, "Are they worth it? How 
do regular flat-black paints compare with 
the high-priced spreads?" 

To answer these questions, my col- 
league John A. Fontanetta and I, both 
students at Fordham University in New 
York, in a program supported by a grant 
from the National Science Foundation, 
tested several coatings and regular paints. 
The paints we tested, their costs, maxi- 
mum Btu absorption, ease of application, 
and other properties are given in the table 
below. The maximum Btu absorptions in 
the chart are actually averages calculated 
from data gathered over a period of several 


Cost/gal Max. Btu 
| absorption 
UT | ™ | 


Martin's Flat 
Black Latex 


Martin's Flat 
Black Latex 
(2 coats) 


Kalwall's Black $18.00 
Absorber Paint 
$11.96 


7 Rustoleum's Flat $16.96 
Black 


Martin's Latextra 
Acrylic latex 


(2 coats) 


$16.96 


Rustoleum's | 
| Midnight Black — 


*Where two coats were applied the cost was doubled. 
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3M's Nextel $4950 — 
Black Valvet 


weeks. The peaks tended to occur at about 
2:30 PM for all coatings. 

Our testing procedure was simple. We 
bought pint-sized cans made of tin-coated 
steel, sanded them lightly, and painted on 
the coatings. Then we filled them with 
water and corked them. The corks held 
thermometers that penetrated into the 
water. Three cans were painted with each 
coating tested to help reduce the margin of 
error. We weighed each can to determine 
the exact amount of water in it. We then 
left them to reach an equilibrium temper- 
ature, and finally exposed them to the sun. 
We took temperature readings of the water 
inside the càns at regular intervals. From 
the known mass of the water and the tem- 
perature changes, we then computed the 
Btu absorbed by each. 

As the table shows, 3M's Nextel Black 
Velvet coating is the most effective ab- 
sorber we tested. This didn't surprise us, 
since it is a selective coating formulated 
especially for use on collector plates. But 
other results were not so predictable. Note, 
for example, that Kalwall's Black Ab- 
sorber Paint, also designed for solar collec- 
tors, is less efficient than Martin's Latex 
and Latextra flat-black acrylic paints. In 
fact, when wear, ease of application, clean- 
up, and costs are considered, Martin's 
paint is far more cost-effective than Kal- 
wall's coating. Rustoleum's Flat Black and 
Midnight Black are easily applied, adhere 
very well, and withstand large tempera- 
ture and humidity gradients. Unfortunate- 
ly, they fare poorly in Btu absorbed, mak- 
ing them unsatisfactory for solar collec- 
tors. 

Sears’ Coal Tar Emulsion Driveway 
Coating and Sealer, although it falls be- 


Soap and | 
water 


/—— 471 
47.2 Satisfactory | 


Sears' Driveway $7.99 
Coating & Sealer | 


Boats 


"ege cman eee Alli 
Test cans were rotated daily to insure that loca- 
tion did not influence test results. Here, author 
reads and records water temperatures. 


hind Martin's and 3M's paints in Btu ab- 
sorption and does not adhere so readily, is 
nevertheless attractive because of its low 
cost and sealing properties. Since the ad- 
herence of this coating is poor, you should 
coarsely sand the surface of the collector 
plate before you apply it. Another problem 
with the Sears coating is that as it dries it 
gives off vapors that leave a residue on the 
cover plates, thereby decreasing the over- 
all efficiency of the collector. To avoid this, 
be sure to allow sufficient time for these 
residue gases to escape before you cover 
the collector. 

When you consider the difficulties of 
working with the Sears coating and the 
poor absorption of the Rustoleum paints, 
the latex paints seem very attractive. Yet, 
in spite of their good Btu absorption, low 
cost, and ease of application, two potential 
problems should be mentioned. First, the 
latex paints do not always adhere well to 
the surface of the collector plate, especially 
if any moisture gets trapped between the 
plate and the latex coating. Blisters and 
loose patches may occur. For best results, 
sand the surface and apply the coating in a 
warm, dry environment. 

The second potential problem is shrink- 
age. Occasionally, a latex paint will not 
adhere well to a metal surface. And as the 
collector is repeatedly exposed to sun and 
shade, the metal plate will expand and con- 
tract at a rate different from the coating, 
leaving sections (usually the edges) of the 
collector plate uncoated. This problem 
needs further study. To minimize it, I sug- 
gest you lightly sand the surface in all di- 
rections and clean it thoroughly before ap- 
plying the paint. If you do this, the latex 
paints we tested should perform well 
enough to make an efficient enough home- 
built solar collector at a reasonable price. 
However, if efficiency rather than cost 1s 
your major concern, 3M's Nextel Black 
Velvet coating would be the best choice of 
the products we tested. 

One final point: Our tests were limited to 
a relatively small number of coatings. 
Many others on the market deserve consid- 
eration. It's possible that some of these un- 
tested products will perform better than 
3M's coating. In the future, we plan to ex- 
pand our testing to include more selective 
coatings and ordinary paints. If you have 
questions or suggestions, please address 
them to me, c/o Fordham University 
Physics Department, Bronx, N.Y. 10458. 
—Stephen G. Napholtz 


THE ORIGINAL 
ROTARY DISC 
AIRLESS PAINT GUN 


Now with Electronic Controls for Speed, Safety and 
Versatility! Ideal for home, farm and factory use. 


Saas 


AINT A FINE LINE ONLY 12 INCH WIDE OR A FULL 17? FOOT SWATH 
ith a minimum of misting... with practically no overspray! 


Send today for the Revolutionary Electro* Airless Paint 
Gun—and you'll never want to go back to the old- 
fashioned method of painting! That's because it is fast, 
sale, and more efficient than other paint guns you can 
buy. Only the Electro* Airless Rotary Disc Action Paint 
Gun gives you precision solid state electronic controlled 
painting, airless spray action, and the capacity of an 
industrial paint gun that could cost as much as $300. 


Gives you professional painting capacity for your 
Home, Farm or Factory! 
Save money, time and paint— get professional quality 
painting whenever and wherever you use the Electro* 
Airless Paint Gun. With this gun you can cover 100 sq. ft. 
in just 10 minutes! The unique revolving Disc Action spins 
paint out so fast you complete the biggest jobs in little 
time. No bulky compressors, flimsy vibrators, strainers, 
needles, valves or nozzles... it won't clog in action. 

It's lightweight and portable ... only 10" high and made of 
sturdy-durable aluminum— compact and portable enough 
to take anywhere there's a really tough paint job. 


Low Pressure Design for Safety! 


The Electro Airless Paint Gun uses only safe centrifugal 
action to spin paint out at speeds up to 20,000 RPM. Uses 
no nozzles—valves—or high pressure build-up to squeeze 
paint out. As a result you get safe, easy painting, and it 
eliminates the danger of accidental paint injection possible 
with high-pressure sprayers. 


uiu 


Covers 300% more area than a 6" brush or roller! 
Brushes and rollers can't compare with the 
Electro* Airless Paint Gun, Whether it's a big 
job—or tight precision painting—Electro* 

saves you time and effort. 


Solid State Electronic Controls give you 

Versatility — Speed — Precision 

The Electro* Airless Paint Gun puts solid state electronic 
controls at your fingertips. All you do is pre-select the 
exact amount of paint you want to deliver and the width of 
the spray pattern you want— from Y2 inch to 172 feet. Then 
pull the trigger and paint! Rotary action feeds the paint 

up and out the gate opening for maximum control of 

every painting action. 


Cover an entire room in just minutes — or perform 
precision paint jobs like frames, woodwork or furniture. 
All with a minimum of misting, fogging or overspray. 


The Electronic Controls also compensate for varying 
thicknesses so you can use your Paint Gun for everything 
from primers to heavy paints—for indoor and garden 
disinfectants, for waxing floors and woodwork, and 
dozens of other chores. Handles latex —oil— water soluble 
paints— enamel, semi-gloss, flat—light oils. Not for use 
with lacquer or highly volatile liquids. 


Try it at Our Risk for 14 days—FREE! 


Send for your Electro* Airless Rotary Disc Paint Gun 
today —try it for fourteen days—and if you're not 
completely satisfied that it gives you the fastest, easiest, 
best painting results you've ever had from a paint gun, 
then return the Paint Gun and owe nothing. 


Electro* Airless Paint Gun 
gives a precise straight 
line fan-shaped pattern for 
a minimum of misting and 
feathering. Lets you paint 
like a professional, 


Ordinary Paint Gun gives 
you an oval pattern that's 
hard to control, Misting, 
splattering and feathering 
require drop cloths and 
masking. 


Yours to use FREE for 2 full weeks 


Mail the order form card today! 
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Paint Radiators and Pipes 


Do a better painting job in 
less time...with less effort 
...and eliminate the mess 
| of conventional painting! 


| 


Paint Louvered Doors 


No brush- no roller— 

no other spray gun gives you the 
painting performance of the 
ELECTRO” ROTARY DISC * NO NOZZLE • 
LOW PRESSURE * AIRLESS * PAINT GUN 


Compare these unique features and you'll agree—no paint gun can equal the fast, 
accurate, low pressure, safe painting you get with the Electro* Airless Paint Gun! 
Try the Electro* Paint Gun on your biggest—or smallest—painting chores and get 
professional results every time! 


115 VAC 25-BO0H7Z 10 AME 


i: SER. NO. 50337 MODEL 2400 LM LISTED 
Meum FAJA | 


Works with 
almost any liquid! 


The Electro* Airless Paint Gun does 
much more than just paint! It sprays 
waxes ... disinfectants ... polishes... 
even insecticides... almost any liquid. 
It's the most versatile spray gun you 
can buy. Of course, Electro” Airless 
always does a great job with paint! 


© Electro Engineering Products Co., Inc., Chicago, IL 60647 


1. New full trigger contr 
Easy fingertip "on/off" 
action trigger locks in 
any position—including 
closed. Trigger starts 
motor, activates gate 
opening. Just set the 
controls, pull the trigge 
and start painting! 


2. Preset Width Control 
lets you select spray 
width from ¥% inch to 
17 feet. You can even 
vary width while painti 


3. Self- Centering 
Adjustable Gate 
gives you spraying 
widths from Y2 inch to 
1% feet —from a fine lin 
to a wide swath. 


4. Solid State Precisior 


Electronic 2 Speed 
Control lets you paint a 
little or as much as you 
want. Also compensate 
for paint viscosity. 


5. Rugged, Powerful Mo 
gives you years of 
dependable use and the 
spraying capacity to 
match an industrial 
paint gun! 


6. Snap Open Latches 
make cleaning and 
disassembly quick and 
easy ... latches snap 
back to lock your spray 
gun securely. 


7. Twist-On Container 
holds a full quart of 
paint or other liquid. 


8. Rugged, Lightweight 
Aluminum Die-cast 
Housing 

makes this the perfect 
"go-anywhere"' Paint 
Gun. Only 10" high. 


9. The Best Airless Pain 
Gun you can Buy— 
No-nozzle, adjustable 
gate and rotary disc 
action painting means 
the paint gun operates 
with almost no pressure 
—for safe, effortless 
painting every time. 


Printed in U.S.A. 


SPRING 


Horne Value 
Ideas 


Carry-home 
paneling 


08 EC 


Installation is simplified by use of metal clips 
that slip under the edge and are nailed. 


Tongue-and-groove edges conceal all clips. 


"Td like to panel this room," a woman read- 
er told me recently, "but I can't wrestle 
with those big four-by-eight-ft. sheets." I 
reminded her that quality prefinished pan- 
eling is available in easy-to-handle planks. 
They're only 16 in. wide—one-third the 
width of conventional paneling—and you 
can cart them back from your home center 
in a carton that'll slip into a station wagon. 
The same source sells a complete installa- 
tion system: adhesive, clips, a selection of 
prefinished molding, nails. 

The '4-in. plank goes over most wall sur- 
faces; a tight bond is assured by adhesive 
and the metal clips shown above. The 
planks are offered in a variety of wood 
grains and solid colors by the Marlite Divi- 
sion of Masonite Corp.—A/ Lees 


CEMENT YOUR IDEAS WITH SAKRETE: MIXES 


= юш шш Fe 


Build a backyard as beautiful as this. It's easy with the professional look of the one shown here. 


and economical ... when you do it yourself . . . Turn your ideas into something concrete . . . 
with SAKRETE Mixes. You'll save up to 80%, with SAKRETE Mixes ... the brand the pros and 


and you'll increase the value of your home. do-it-yourselfers prefer. a 


With SAKRETE Mixes, all you add is water. Free Booklet with professional instructions for 
You can work at your own pace, doing large jobs 18 projects at SAKRETE dealers or send 50€ for Ъ 
one step at a time. By just working on weekends, handling to: SAKRETE, Dept. P59, Box 17087, 


you can create an entire backyard setting ... ^ Cincinnati, Ohio 45217. = 


New 28 page book, 130 clear illustra- 
tions, easy to follow instructions shows 
tools to use for fix-up, paint-up, resto- 
ration, redecorating for inside and out- 
side home improvement projects. 


Book shows how to remove old wall- 
paper, hang wallcoverings, remove old 
paint, prepare surfaces for painting, 
decorating, build brick and block walls, 
cut, slice and trim building materials, 
the use of craft knives, etc. 


SEND $1.00 FOR YOUR COPY 
HYDE TOOLS, DEPT. N 
SOUTHBRIDGE, MA. 01550 


> 


SAKRETE is a registered trademark of SAKRETE, INC. ©1979. 


Mk pP Meg Mag M re A аф 


300 TOOLS 


DO THE JOB 


ALL 
AMERICAN 
m. MADE 


En — 
Diamond, Diamalloy and Copaloy 
pliers, wrenches, nippers, snips 
and electronic tools are forged 
and finished to highest quality 
standards. Sold by good hardware 
dealers everywhere. Since 1908... 
"There is nothing finer 
than a DIAMOND" 


DIAMOND TOOL an Horseshoe (v, 
P. O. BOX 6246, DULUTH, MINN. 55806 
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You can re-side your own home. 


Ё 


Апа Masonite Corporation will show you how. 


Masonite" brand siding is as easy, or easier, to install than 
any other siding. It's hardboard, which we call “wood made 
better.” It saws like wood, nails like wood, yet it's more 
durable. And it goes up fast. So, you can “do-it-yourself” 
and save. An installation/styling kit has been prepared to 
show you how. This kit also shows the design flexibility, 
colors and styles of Masonite brand siding, and how you 
can add a personal touch of character to your home. 
Choose from textures that provide the look of stucco; or 
rough sawn cedar; or pecky cypress; or the traditional look 
of smooth, clapboard siding. And more. 


Here’s selection and styling help. Your Re-siding Styl- 
ing Guide colorfully illustrates the versatility of Masonite 
brand siding, and suggests practical ways for changing 
exterior appearances. 


Your Home Remodeling Guide is helpful in planning 
the addition of a room or dormer, enclosing a porch or 
breezeway. 


Here's help in installation. Re-Siding Installation Guides, 
for lap and panel siding applications, with step-by-step 
instructions. 
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That's the beauty of Masonite: 

BRAND 
Leam all the advantages Masonite brand siding has to 
offer. Send the coupon today with 50¢ for postage & 
handling and receive all four brochures. 


® 
MASONITE 


CORPORATION 


Masonite is a registered trademark of Masonite Corporation 
Masonite Corporation PS 
c/o Today's Merchandising 
| ДЕ 1909 East Cornell 
; Peoria, IL 61614 


Please find enclosed .50€ in coin for my Re- 
Siding Styling, Home Remodeling, and Instal- 
lation Guide kit. 


Name 

ps4. 7 — — —— E c e ete rm 
City 

MGR ae 2.7 


State. 


Telephone 


Area Code Number 


SPRING 


Home Value 
Ideas 


Cover your window wells 
with plastic bubbles 


Ed e T - 
^» RP REM cad 


your metal retainer to match those in the cover. 


Those corrugated, galvanized-steel half- 
ovals that form a well outside your base- 
ment windows can be covered with clear 
plastic bubbles, available from many hard- 
ware stores and home-improvement cen- 
ters. Why cover the wells? 

e Heat can be lost through basement 
windows. À flanged, quarter-bubble well 
cover serves as a storm window. 

® Quick, hard rains can fill a window 
well, and the water can leak into the base- 
ment, even through a closed window. A 
cover will divert this water. 

e Covers reduce yard work by keeping 
out snow, leaves, and debris that you 
would otherwise have to remove occasion- 
ally. 

e Covers can prevent small animals 
from making their home in the wells. 

e With wells covered, your windows 
may need washing less frequently. The 
bubbles tend to be self-cleaning or can eas- 
ily be rinsed off with a garden hose. 

e Covers might even halt an intruder. 
They wouldn't keep out a determined thief, 
but the extra effort required to gain entry 
could be a deterrent. 

e You get all these advantages without 
sacrificing any daylight. 

Not all window wells are the same size. 
But plastic covers can usually be found in 
four sizes that fit most standard wells. 
Brackets are used to hold the covers in 
place. You may want the bubble to over- 


To install window-well covers, drill holes in This model provides straight brackets you bend 
to custom-fit your installation. 


COVER 


IN = OUT 
ADJUST MENT 


VENTILATION 


SLOTTED 
BRACKET 


hang the rim of the well for ventilation (see 
diagram). Such adjustment features are 
usually built into the design of the brack- 
ets. It may be necessary to trim the edge of 
the cover next to the foundation to clear an 
overhang. This can oe done with a pair of 
heavy snips.—Mack Philips 


SUPPLIERS/MANUFACTURERS 


АРС Corp., 44 Utter Ave., Hawthorne NJ 07506; BQP Indus- 
tries, Inc., 4747 Ironton St., Denver CO 80239; Cardinal 
Home Products, 2912 E. 34 St., Cleveland OH 44115. 


OVAU C HAMN 
11414 Maple Ave., Hebron, Ili. 60034 
For people who lake pride in their work... tools to be proud of | 
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Home Value 
Ideas 


The author has been associated with the de- 
velopment of all types of acrylic latex paints 
since their introduction more than 20 years 
ago. He is currently technical consultant to 
Rohm and Haas Company, in Philadelphia, 
makers of acrylic latexes used worldwide by 
paint manufacturers. 


Galvanized-steel gutters and down- 
spouts that aren't painted will even- 
tually rust. Galvanized steel is simply 
steel that has been dipped in hot 
molten zinc for a thin protective 
coating of zinc on both sides. When 
exposed outdoors, this reactive zinc 
protects the steel from corrosion for 
years. But the zinc is gradually 
dissolved by electrolytic reaction and 
by corrosives in the atmosphere. 


iz 
| 
i 


After 12 years of exposure, spout on left 
(with two coats of acrylic) is intact. Center 
spout (two coats of alkyd-based paint) has 
peeled and eroded. Unpainted spout on 
right is rusting severely. 
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For longer le 
oaint those 
galvanized gutters 


Painting galvanized gutters and 
downspouts is the smart thing to do 
—if done properly. But alkyd- and oil- 
based house paints, often used for the 
job, are the wrong paints. The zinc 
reacts with them in such a way that 
severe peeling results in a year or 
two. 

Instead, you should use acrylic 
latex paints. Years of outdoor tests 
conducted by Rohm and Haas show 
the excellent performance of acrylic 
paints on galvanized steel. In one 
test, two coats of an acrylic latex 
paint and two of an alkyd-based 
house paint had been applied twelve 
years ago to identical lengths of 
galvanized downspouting. The results, 
after 12 years outdoors, are shown at 
left. The acrylic paint is chalking, but 
is intact. 

Surface preparation. Proper prepa- 
ration of the surface is important to 
the success of any paint job, no 
matter what paint you use. For many 
years steel manufacturers used oils or 
waxes on galvanized-steel products to 
prevent white staining during storage. 
It was necessary to remove these 
coatings before painting, either by 
acid etching with solvents, or by 
natural weathering; otherwise no 
paint would adhere to new galvanized 
surfaces. 

But surveys conducted by the 
American Iron and Steel Institute in 
1960 and again in 1965 showed that 
chromated or phosphate treatments 
had completely replaced oils or 
waxes. These newer treatments make 
surfaces easy to paint with acrylic 
latex paints. So these days, before 
new galvanized surfaces are painted, 
preparation consists merely of wash- 
ing or brushing off any dirt, grease, or 
whitish discoloration from the zinc 
itself. 


If the galvanized surface has 
weathered several years, but the zinc 
coating is intact, clean it by washing 
or dusting before painting. A galva- 
nized surface should be painted ear- 
ly in its life for best protection of 
the steel—before the zinc has eroded 
away. 

A gutter or downspout can be 
painted successfully, though, even if 
the zinc coating is gone and rust has 
already started. Remove the rust 
down to a sound surface by wire 
brushing, either by hand or with a 
rotary wire brush on an electric drill. 
Be sure to wear goggles to protect 
your eyes from flying rust particles. 

Sometimes the gutters and down- 
spouts have been painted previously 
and the old coating is now peeling. It 
is important to wire-brush the old 
paint as thoroughly as possible down 
to the bare zinc coating. 

Painting. One, preferably two, coats 
of acrylic latex paint can now be 
applied by brush, roller, or spray gun. 
Don’t thin the paint with water, 
unless that's absolutely necessary for 
a smooth uniform film. À second coat 
can usually be applied within 30 
minutes and will greatly prolong the 
life of the job. As with other latex 
paints, the temperature of the surface 
to be painted should be above 50? F. 
And be sure to wash tools in water 
promptly after use, as acrylic latex 
paints dry rapidly to form water- 
resistant films. 

Paint manufacturers usually make 
two main types of acrylic latex paints 
for use on metal One is a rust- 
inhibiting primer, which can be ob- 
tained in white or red. The other type 
is for top coating, available in various 
colors. 

If the steel has rusted or is bare, a 
rust-inhibiting latex primer must be 
used or rust bleed-through is likely to 
occur. Don't be disturbed if the prim- 
er itself shows some yellowish discol- 
oration soon after painting. This rust 
stain will not be transmitted through 
the primer to the top coat, except in 
the most severe cases. Should this 
happen (and it's rare if the surface 
has been properly prepared), apply a 
second coat of rust-inhibiting primer. 

The top coat can now be applied 
like any latex paint. On new or on 
sound galvanized surfaces where most 
of the zinc is still there, it's accept- 
able to forgo the primer coat and use 
two layers of top coat instead. Acrylic 
latex coatings from a reputable manu- 
facturer should give your galvanized 
surfaces years of excellent ap- 
pearance and protection. 

If your local paint store doesn't 
carry acrylic latex paint, write to one 
of the makers below.—Gerould Allyn 
MAKERS OF ACRYLIC LATEX PRIMERS 
AND TOP COATS 


Rust-Oleum Corp., 2301 Oakton St., Evanston 
IL 60204 (Rust-O-Crylic); Sherwin-Williams Co., 
101 Prospect Ave. NW, Cleveland OH 44101 
(Metalatex); Glidden-Durkee, Div. of 
Corp., 900 Union Commerce Building, Cleve- 
land OH 44115 (Lifemaster); PPG Industries, 
One Gateway Center, Pittsburgh PA 15222 
(Metal Primer, Speedhide Acrylic Latex); Grow 
Chemical Corp., Prufcoat Div., 453 Springfield 
Rd., Baton Rouge LA 70807 (Clad). 


"My Wheel Horse makes things 
a whole lawn easier. 
You can depend on it" 


And that's important when keeping up your Whatever the job, there's a Wheel Horse made 

yard is a labor of love. The last thing you want to take on your job. 

is downtime. You need a tractor you can trust. Visit your nearest dealer and find out why 
For me it's my Wheel Horse. Around the you can do it all on a Wheel Horse. 


house, in the garden or on the lawn, my Wheel 

Horse is a real work horse. Because it does so —— 

many different jobs, | get more done in less time. See what's cooking at your 

Talk about Ё invest pon Wheel Horse dealer during 
ак GDOUT а Sma NES ment... his Spring Sizzle Sale. Buy 

And talk about choice. Wheel Horse has a full new Wheel Horse and get a 
line of quality products. From our snappy new е d и бав 
riding mower to a tough 199 HP estate tractor. هف‎ 


ө 
You can do it all on frr 


Wheel Horse 


515 W. Ireland Road, South Bend, Indiana 46614 


Offer good (only) at participating Wheel Horse dealers. Offer starts April 11 and ends June 3, 1979 Offer not good in states of Illinois, Indiana, and parts of Ohio, Missouri, Kentucky and Pennsylvania. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


DAY 


on car care 


Repair it with just a 
VOM and your car manual 


By RICHARD DAY 


Under the hood of your new car, that 
little black box—the electronic ig- 
nition system (EIS or EI)—has a dif- 
ficult job. As you drive, it must pro- 
duce— without fail—some 4000 to 
40,000 high voltage sparks each min- 
ute, precisely timed for smooth, trou- 
ble-free acceleration. Unlike its Ket- 
tering predecessor, an EI has no points 
to adjust or replace, no condensers to 
change. It produces a much higher 
voltage, too, than the old breaker- 
point system. The bonus: Even fouled 
plugs will fire and a leaner fuel can be 
used, since the higher voltage will arc 
across a wider plug gap. 

Problems with an EIS? Rare. But if 
something does go wrong, there's 
plenty you can do. At present, there 
are electronic go/no-go testers you can 
buy for checking a particular system. 
However, the cost of a checker ($50 
and much more) usually doesn't war- 
rant the little use a Saturday me- 
chanic will give it. And, as shown in 
the photos, all you really need is an 
inexpensive volt-ohm-milliammeter 
to do the job. Other gear? Yes—your 
car's manual—and that brings up one 
possible pitfall. Not all car manuals 
have all the info you need to trouble- 
shoot the entire EI system. But, with 
the photos and tests shown here— 
along with the proper book for your 
car, such as one of those listed at the 
end of the article—even the most diffi- 
cult problem can be solved. 

Like a breaker-point system, an EIS 
has a low-voltage primary and a high- 
voltage secondary circuit. The prima- 
ry circuit detects the rotation of the 


servicing your cars 


electronic 


ignifi 


Inside the distribu- 
tor of an electronic 
ignition system. 
Though the sys- 
tem's more sophis- 
ticated than stan- 
dard types, it's rel- 
atively simple to 
troubleshoot, and 
problems are rare. 


cam inside the distributor. (Instead of 
points, however, an electronic sensor 
is used.) The detector signals the elec- 
tronics when to apply a voltage to the 
primary side of the coil. The coil, act- 
ing like a transformer, produces a 
high voltage in its secondary side and 
everything attached to it— rotor, dis- 
tributor cap, plug wires, and plugs— 
are considered part of the secondary 
circuit. 

Working on the secondary— with a 
couple of exceptions—is conventional; 


^s 
ds E i s 


the primary, however, is not. Here’s 
how you go about it: 


Visual checks 


If your engine will turn over but 
won't start, first check for a spark. If 
there is one, the problem is likely in 
the secondary circuit (assuming such 
things as the fuel line, fuel pump, and 
carburetor are operating correctly). 
Look at the spark plugs—they're the 
weakest link in an EIS. Next, goto the 

Continued 
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Planer Molder Saw 


Power E" OLS 
e s in 


Feed 


Now you can use this ONE power-feed shop to turn 
rough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP-PLANE-MOLD . . . sepa- 
rately or all at once with a single motor. Low Cost 
. » . You can own this power tool for only $50 down. 


м SEND FOR 
30-Day FREE Trial! exciting acts 
NO OBLIGATION-NO SALESMAN WILL CALL 


RUSH COUPON PELSAW POWER Toots co. 


2 | 

TODAY e n ым, 
BELSAW POWER TOOLS ! 

I2, 9208 Field Bldg., Kansas City, Мо. smi 


ju YES Please send me complete facts about - 
i 


PLANER — MOLDER —SAW and Г 

- details about 30-day trial offer. - 
| | 
ыы _1 
! Address - 
- City - 
I state - 
umm um ane L —IL—E I LI I I II | 


Build this beautiful 
Dome Home by 
| yourself! 


The least expensive, most < € : 
erste De enr D nome Ж 


жыз. 


Monterey Dome's geodesic shell package can E 
assembled by one or two people in a few days with 
ordinary household tools. Our unique, patented system 
is a dramatic breakthrough - makes home construction 
a snap. No skills necessary. 
Your Monterey Dome home will save you up to 6096 of 
building costs over a conventional home, yet meets or 
surpasses all building codes. It will also save you up to 
50% or morê on heating and cooling costs. Many home 
| packages are available ranging from 700 to 4,500 
square feet. 
Send for our all-new, color 
Catalog and Plans Book – 
| ONG 96 fact-filled pages of 
“Domes exciting, affordable homes. 
Write today! 
ig иш NEN — Иш ШШ ин иш NN A 
[С] Please rush me your new 96 page full color Catalog 
Е — and Plans Book. | am enclosing $4.00. ii 


Also send me the Monterey Domes Assembly 
шу for an additional $5.00. 


li ADDRES i 
_ CITY, STATE, 21Р | 
Mail To: Monterey Domes, Dept. 225 Y 


P.O. Box 5621, Riverside, CA. 92517 
E иш шш mm иш um um um um Ш 
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Electronic ignition 
[Continued] 


t к... 
"P. ON 
ue 1 78 


Spark test of EIS is basically the same as 
with conventional system. Key is used to 
bring out spark from boot. If spark is pres- 
ent, El system is probably okay. 


Corona discharge can produce white resi- 
due inside distributor cap and rotor sur- 


rest of the secondary circuit. The high- 
er voltages produced by an EIS put 
more stress on secondary wiring com- 


ponents. Look for the usual things: 


loose connections, wet wiring, dam- 
aged cables. Check the rotor and dis- 
tributor cap for cracks, carbon track- 
ing, center button disintegration, and 
spark-terminal erosion. Examine the 
rotor tip for cracking and burning. 
Also check the tension of the rotor's 
contact-spring terminal. As usual, the 
cure for all these problems is replace- 
ment. 

While you're inside the distributor, 
check the reluctor (armature, timer 
core, trigger wheel) and magnetic 
pickup. See that they're not hitting. 
However, if the system produces 
sparks, don't mess with the gap be- 
tween them— not even to cure misfir- 
ing. Don't replace them, either, as 
long as there's a spark. 

If you remove any secondary leads, 


Wide spark-plug gaps are sometimes 
used with a high-energy EIS. They require 
electrode spacing up to 0.080 inches. To 
gap them, a wider tool must be used. 


faces. Remove by washing in dish deter- 
gent and warm water. Dry thoroughly. 


be sure to coat the inside of the boot 
with silicone dielectric grease (Dow 
Corning 111; Echlin ML-2; Ford Part 
No. DT7AE- 19A331—AA; General 
Electric G-623). It improves the seal of 
the boot and keeps it from sticking to 
the ceramic insulator. 

One thing you may notice while 
watching the engine idling in a dark 
garage is corona discharge around the 
spark plugs. The glow is neither a 
cause of misfiring nor an indication of 
anything else wrong with the ignition 
system. It's created by all those volts. 
However, a wayward spark heard 
snapping away under the hood is a 
matter for concern. Find the cause and 
cure it. 

Only if the system produces no 
spark will you have to tear into the 
primary-system side. Visual inspec- 
tion should include the ignition coil (if 
separate from the distributor). Look 

Continued 


Our spark pluas have a police record. 


After a total of more than 750,000 cop car miles, 
not one Motorcraft Spark Plug has failed! 


с M w 


АЕН 


Motorcraft Spark Pluas are beina 
tested tough in big city cop cars. 
They've been installed in 64 Ford, 
GM and Chrysler police cars. 

Week after week, mile after aruel- 
ing mile, Motorcraft Spark Plugs are 
taking punishment far tougher than 
you re likely to give ‘em. 

Long hours of stake-out idlina. 
Back alley prowls. Freeway patrols. 
Stop-and-go city driving and high- 
speed emergency runs. Through a 
wide range of temperatures. 

So far, not a single Motorcraft 
Spark Plug has failed. Not one. 

And theyre the same brand 

of spark plugs you get as original 

equipment on every new Ford, 

Mercury and Lincoln car and 
Ford light truck. Available for most 
| other U.S. and imported cars and 
trucks, too. 


Quality spark plugs for every 
application. 

Motorcraft makes Power Tip, resistor, 
standard, transport and suppressor 


Power small surface retracted shielded 
Tip engine gap tip 


spark plugs for automotive, marine 
and heavy-duty uses. Small engine 
plugs for lawn mowers, snowmobiles, 
chain saws, outboards and motor- 
cycles. Surface gap plugs for capacitor 
discharge ignition systems. Retracted 
tip spark plugs for racing. And special 
shielded plugs for marine, military, 
and industrial uses. 


Free! Rand McNally Road Atlas 
and Travel Guide with 6 or 8 
Motorcraft Spark Plugs. 
Get this handy 96- 
page Koad Atlas and 
Travel Guide in time 
for vacation driving. 
Just buy a set of 6 or 
В Motorcraft Spark 
Plugs at any partic- 
ipating parts store and 
its yours free. Hurry 
while supplies last! 
Ask for the plugs in the red and 
black "ghosted GT" box. Motorcraft, 
the quality spark pluas from Ford. 
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Unadorned 
power tools ww 
...they do the Ne 


iy ea i 
ne al 


same job as tools ` ` 
costing up to 5 times as ай. 


We skipped the chrome to save you money... but 
we did not skip anything on performance. Actually, 
we skipped more than just chrome, we cut out 
every costly frill that wasn't absolutely needed. 

Our tools are not exactly flashy. We , 
are the first to admit it. But in arti- 
cles covering test results on AMT tools, 
written by leading publications such as 
Popular Science, our tools have been 
praised over and over again. In spite 
of their low prices, our tools are full 
scale and offer full performance and 
precision. 

ERE'S HOW WE ро IT... First, we don't claim our 
tools should sell for five times the price! Just that 
our tools do the same job...with the same accu- 
racy, ease and speed...and will last at least as 
long. AMT tools cost less to make and are sold 
direct, They are bona fide quality power tools used 
by serious amateurs and professionals alike and if 
sold in retail stores would be much higher in price. 
We use no magic, let's be specific: 
SIMPLICITY ... AMT tools are soundly engineered 
to eliminate every frill and gimmick—to minimize 
material and production costs. Machined parts are 
used only where they're needed. Unadorned cast 
irom and aluminum save you a fortune, 


DIRECT-FROM-FACTORY SAVINGS...You save a 
bundle, yet we offer a double guarantee backed by 
a 45-year-old company with millions of satisfied cus- 

mers...and hundreds of orders pour in daily. 


to 
LARGE vo LUME ... Our own foundry and large mass 
production facilities plus large buying power all 
work to keep costs down. 
STANDARD PARTS... Our designs use standard hard- 
ware items wherever possible. By aviod- 
og ya ing custom-made parts we pass on tre- 
”% up mendous savings to` you. 
0 If you are looking for power tools 
that perform like units costing many 
times our low prices, order today and you'll be one 
e closer to many hours of woodworking satisfac- 
ion. 
Bill 
JOINTER-PLANER ii 5:27. c5 уи 
and steel, precision 
round adjustable tables. For planning, joints, bevels, 
uts to Ya" depth. Fence adjustable 0° to 50°. Steel 
Knives, dual guards. Use any mo- 
tor. Precision ball bearing indus- ыі 
trial model, $15.05 add'l. Wt. 19 
lbs., f.o.b. factory. 


Г [D 1 CRT Terre КЕЛӘ К. 
WS | nm MIU [ir ily ШИИ ЕДЕ 
ыш 


TWO GUARANTEE ES 


10-DAY MONEY BACK GUARANTEE 
Try any of these power tools and com- 
pare it with any similar machine at any 
price, If not satisfied, return it far 
prompt, no questions asked refund. We 
pay the return shipping charges, 


10-YR. FULL SERVICE GUARANTEE 

Any part or parts of these AMT power 
tools (except motor which carries a one 
year guarantee) which become inopera- 
tive for any reason within ten years 
after purchase date will be repaired or 
replaced by the factory with no cost to 
the purchaser other than postage, 


AMERICAN MACHINE & TOOL CO. 
4th & Spring: St., EO Pa. 19468 
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AMERICAN MACHINE & TOOL CO., Dept. PS59, Royersford, Pa. 19468 
Please send me the units checked. Payment in full enclosed $ 


—— or 
$5 deposit each item enclosed, balance C.O.D. | must be full 
unit within 10 days for full refund. No questions asked, Y satisfied or will return 


[] 8" Power Saw at $39.60 
[] Standard Rip Fence at $6.50 
[] Long Cabinet Rip Fence at $7.50 
[] Ball Bearing Spindle at $9.75 
L] Вер. Sander at $39.50 
[] Disc Sander Attachment at $14.50 
[] Mitre Gauge for хапаег аї $2.95 
[] Jointer Planer at $49. 
[] Ball Bearing Spindle at $15.05 
NAME. LL C css 


ADDRESS. . 


Win n 


PALE 
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Brand new & electric motor 
developing full 1 h.p. 17 Ibs. (Purchased 
separately, $39.85). With any $ 
AMT machine here. f.o.b. factory 3480 


POWER SA 8" tilt arbor saw . . . cross- 
| cuts, rips, mitres, cuts, com- 


Completely 


pound angles, dadoes, coves, moldings. 
assembled with ground cast iron table, . 
safety guard, splitter, mitre gauge. 
Less blade, motor. Rip fence for 
easier work alignment. $6.50 add'l. 
Ball bearing model. $9.75 add'l, 
Takes 14 h.p. motor or larger, 
standard blades, attachments. 224 
, Wt. 22 Ibs., f.o.b. factory. 


Ey ES 
E LS -— 


FREE OFFER, $ 
cabinet base plans, . . . 3950 
with one piece of 34" plywood, convert 
your $39.60 saw into a floor model with 
a huge 27" x 24" top. Takes cabinet rip 
fence, $7.50 add'l. 
BEIT rf nt precision unit, It changes 
from horizontal to vertical in 
seconds, Heavy, sander includes 4" x 36" sanding 
belt. Uses 14 h.p. or larger motor, V-pulley drive 
z: and multi-purpose drive spindle. 
Disc sander accessory, $14.50 
Mitre gauge, $2.95 add'l. 
18 Ibs. „ f.0.b. factory. $ 50 


3 WOOD LATHE 


units. Sturdy cast iron with 
Lever action tail stock, sa. 
two-speed pulley, fits ‘aim 
any motor. Set of 3 РТ "MJ — 
high regc turning "x a Ар ет M 
els, add'l. 4" = 
face plate, $2.90 add'l, 15 Ibs., f.o.b. factory $9490 


4’ woop LATHE : size, does same job as 


$75 units. Tubular steel bed rails, screw action tail 
stock, J-speed pulley. Use any motor. 3 high speed 


" swing. Same pre- 


tubular steel н 


. 12" swing. Industrial 


turning chisels, $7.80 
add'l, 4" ig plate, 
$2.90 add'l. 


ise aN f.o.b. acon. SE AND 


Set of 8 тыз chisels $20.90 


DELUXE BALL BEARING 4° WOOD LATHE... 


12" swing, similar to 4’ model with heavy duty, double 
shielded, lubricated-for-life ball bearings. 3 high speed 


turning chisels, $7.80 add'l. 4" face plate, 
$2.90 add'l. 30 Ibs., f.o.b. factory. 36600 


WOOD SHAPER KIT Makes beads, coves, 

moldings, tongue- 
and- groove joints, etc. Accurate cuts at high speeds. 
Sealed greased-for-life ball bearings. 
Less wood. Takes 14 h.p. motor or lar- 


ger. standard cutters. Optional hold 
own assembly, $4.50 add'l. 9 lbs., 


f.o.b. factory 8 90 
BUY DIRECT 29 
..USE THIS HANDY 
ORDER COUPON 
NOW 
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G.E. ма БЫ e .80 hase oer item) 
urchased separatel 
[] Wood Shaper Kit at $29.9 Р " 
[] Opt. Hold Down Assembly at $4.50 
[] 6" „Swing 3' Lathe at $24.9 
[] 12" Swing 4’ Lathe at $54. 00 
[] Deluxe Ball. Bearing 4’ Lathe at $66.00 
[] Face Plate $2.90 any lathe 
[] Turning Chisels $7.80 | above 
1 Set of 8 Turning Chisels $20.90 
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Electronic ignition 
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Spread 1/16-inch coat of silicone dielectric 
grease on new rotor tip before replacing. 
This reduces the chance of radio-frequen- 
cy-interference generation. 


for open circuits, short circuits, 
cracked insulation, and burned wir- 
ing. If the coil has a terminal-block 
primary connector, see that it hasn't 
slipped off. 


Volt/ohm tests 


After visual checks come primary 
electrical checks. You need a house- 
hold volt-ohm-milliammeter (VOM) 
of 20,000 ohms/volt or more. Each car 
makers EIS needs a different se- 
quence of electrical tests to check out 
the pickup coil, electronic control 
module, and ignition coil. Made at 
various points in the primary circuit, 
these tests tell whether any unit is 
malfunctioning. An electronic control 
module (ECM)—the most complex 
component—is easily replaced. It 
costs $25 to $30 and is widely availa- 
ble for most cars. Other parts are less 
costly. 

Most primary-circuit tests are done 
at disconnected harness-terminal 
sockets or plugs. To make them, you'll 
need the car maker’s step-by-step in- 
structions. Don’t work without them. 

The Ford primary checkout is most 
complex, involving 18 steps. None is 
forbidding, though. Chrysler specifies 
an ll-step volt-ohm test. AMC/THC 
Prestolite systems call for only six 
steps. In each case, the sockets and 
blades or pins to test and the specified 
results appear in the car maker's how- 
to. 

The General Motors checkout is a 
little different because GM's ad- 
vanced HEI (high-energy ignition) 
electronic system is self-contained 
within the distributor. It's the easiest 
to check of all, in or out of the car. 

While you can get dwell readings on 
an EIS, dwell angle is not what's real- 
ly being measured. In a GM HEI sys- 
tem, dwell readings are helpful: The 
dwell should increase with increases 

Continued 


eChrono times any event from 


Super Chronograph and Alarm Watches 


!/ oth second on 


eAlarm “chirps” at the precise 


moment you wish 


**"Memory-Fit" bracelet clasp; 


adjust it yourself — once 
eContinuous 6-digit readout 


eThey glow іп the dark 


«No button to press for 
time—anytime 


Joeren RESISTANT * 


AN еа, - B 


Erri ud [ur 
E Tue 


Both watches feature ' 'Memory- -Fit" clasp. Slide it i5 your most comfortable 
wrist position, lock in place and you never have to adjust it again. 


The purpose of a watch is to help you 
relate to time. Now, here are two 
technological beauties from Sensor, 
that will do that job for you in a number 
of ways. 

First, they give you a continuous 
6-digit readout of hour, minutes and 
seconds accurate to 15 seconds per 
month. The exact time is visible in large 
numbers day and night, without the 
bother of pressing a button. 


They Glow In The Dark 

Second, both the Chrono and Alarm 
feature TriLite™’, a space-age il- 
luminating technique. Two tiny glass 
tubes lined with phosphor are injected 
with tritium, sealed permanently by laser 
beam and mounted behind the digital 
display. 


3:35. 


Тг: е 


With TriLite, there's no battery drain. 
No button to push. TriLite is self- 
contained. Self-powered. It illuminates 
the digital display for continuous 
readout, day and night, year after year. 

Third, with the touch of a button, both 
watches provide a numeric-alpha 
readout of the month, date and day. An 
automatic calendar adjusts the date for 
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the correct number of days each month. 


*Water Resistant 

Fourth, both the Chrono and Alarm 
are water resistant. To carry the water 
resistant label, these watches have to 
meet strict requirements set by the FTC. 
They have been tested in water under 
pressure up to 50 pounds per square in- 
ch. You can wear them in all types of 
normal water situations—from showers 
to swimming—with complete con- 
fidence. 


Chrono Features 

The Chrono (pictured above left) is of- 
fered in an attractive gold and silvertone 
combination. The stainless steel case 
and band are offset by a striking 24-K 5 
microns gold ring circling the face and a 
2v2 microns gold inset іп the band. This 
unique chronograph and stop watch will 
time any event from ‘'/,ooth second to 12 
hours, 59 minutes and repeats in- 
definitely. 

It records both elasped time and lap 
time so you can easily keep track of a 
single event such as a phone call, 
speech, jogging or a race involving many 
such as a track event or car race. 


Alarm Features 
The Alarm (pictured above right) is the 
only water resistant digital alarm 
available. Instead of an irritating elec- 
tronic beep that you may or may not 
hear, the Sensor Alarm "chirps", much 
like to the sound of a cricket. This new 


orar 


з O Please Charge My Credit Card: 


а O Visa 
I Card No. 


| Signature 


sound feature is audible in noisy en- 
vironments and especially effective in 
wakening you. 

The 24-hour alarm will signal you at 
the precise moment you wish day or 
night and when it shuts off, it is 
automatically set for the same time the 
next day. 

Available in two attractive styles— 
silvertone (nickle plated case with 
stainless steel band) and goldtone (5 
microns 24-K gold case and 2 microns 
gold bracelet). 


Try the Sensor Chrono and Alarm on a 
10-day free trial. If not satisfied, return 
for courteous refund. Both watches 
carry a two year limited warranty. Only 
$75.00 for the silvertone Chrono; $80.00 
for the goldtone Alarm; $70.00 for the 
silvertone Alarm. Add $3.00 per watch 
for shipping and insurance. 


Credit Card Orders Call Toll Free 


800-323-2272 
Illinois Residents Call: (312) 595-0461 


Contemporary Marketing, Inc. 
790 Maple Lane, Bensenville, 111. 60106 


E (ih me ime масно Wataha 
— —Silvertone Chronograph $75.00 (Item 0628) 
— Goldtone Alarm $80.00 (Item 0627) 


| Silvertone Alarm $70.00 (Item 0626) 


į Add $3.00 per watch for shipping and insurance. 
i Illinois residents include 5% sales tax. 


O Check or М.О. Enclosed 


[] Mastercharge 
[] Diners Club 


П American Express ё 

Г1 Carte Blanche | 

Exp. Date ШИШ. 
Name . 


| Address 
ty _ s : 
. otate «—— Zip 


o 


per Tel  OcMi979233 / 
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Electronic ignition 
[Continued] 


in engine speed. If not, look for a 
faulty ECM (located inside the dis- 
tributor). In other EI systems, dwell 
readings are pointless (ouch! sorry). If 
you have an ignition oscilloscope, di- 
agnostic traces can be compared with 
the service manual. Note that the dis- 
play is totally different than what 
you'd expect to see with a breaker- 
point system. 

Naturally, things like ignition tim- 
ing, vacuum spark advance, centrifu- 
gal spark advance, and the emission 
controls that are applied to the igni- 
tion system must all be in proper 
working order. These are serviced 
conventionally. 

Maybe your EIS provides for setting 
of ignition timing with a magnetic 
probe. You can still use your timing 
light, preferably one with an induc- 
tive pickup. With one of these, the No. 
1 spark-plug cable need not be re- 
moved. Tachometers with an induc- 
tive pickup are best, too, though most 
EIS's provide TACH terminals for 
hookups of primary-circuit tachs. 


Precautions 
Besides the usual precautions you 
take while under the hood, cars using 
an EIS require a bit more. Never work 
unthinkingly while the ignition 
switch is on. Switch on means that 
the ECM also is on. And any break in 
its power supply— merely uncoupling 
a connector plug— creates a spark. 
This could make the engine kick. If 
part of you is in the way, you will get 
Continued 


BAT lead on GM ignition must be re- 
moved during any non-firing engine 
cranking tests such as a compression 
check. On other cars, ground coil HV lead. 
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Don't remove cables from the distributor 
unless absolutely necessary; they're deli- 


Before replacing boots, apply silicone 
dielectric grease inside. This helps them to 
slip on completely. It also retards corro- 
sion and prevents sticking later. 


^ = 
GM high-energy ignition system differs 
from all others since coil and electronics 
are built into the distributor. Two bolts are 
removed for easy access. 


ы, 


cate and often silicone-protected. Over 
50,000 ohms indicates a bad cable. 


Pins on primary harness connector in 
AMC, Ford, or Chrysler systems are used 
for step-by-step ohmmeter tests. Ignition 
must be off when connector is removed. 
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GM distributor is large, to provide addi- 
tional insulation for the higher voltage. 
The distributor may be removed, if neces- 
sary, in the conventional way. 


© 1979 A.J. REYNOLDS TOBACCO CO. 


‘I didn't 
„ sacrifice 
tereat flavor 
` toget 
low tar: 


"The first thing | expect from a cigarette is flavor. And 
satisfaction. Finding that in a low-tar smoke wasn с easy. 


tor 


e : 


-E 


us "But then I tried Vantage. Frankly, I didn't even know 
x Vantage was low in tar. Not until I looked at the numbers. 


"Thats because the taste was so remarkable it stood up 
to anything Id ever smoked. 
X "For me, switching to 
$a ^ Vantage was an easy move to 


г se 702" make. I didn’t have to sacrifice a thing.” 
үү ' (Y 7 "T" 
Bare MATERA ; UU. axe Aue Peter Áccetta 
id КЕҢ БОНД ИА ig ME е. F New York City, New York 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


oon. 


Each beautiful Old Timer* Lockblade Knife has the heart 
of a beast. A beast that stands up to any test—on the trail or 
on the job. Because the beast is tough. Each and every 
one is made with over 100 hand operations. Over 100 care- 
ful inspections. The positive action side-lock assures a 
rigid blade. Tough knives that do tough jobs, beautifully. To 
find out more send for your free Old Timer Almanac. 


Order Eyeglasses 
Dy Mail and Save. 


Yes, prescription glasses 
(or your present lenses 
duplicated) by mail and | 

at big savings. As low as 


$14.95 — frames, lenses, 

and case! Satisfaction 

guaranteed. Write for 

free catalog. 

All lenses, all styles. 

Prism Optical, Inc., Dept. PS59 
10992 N.W. 7th Ave., N. Miami, FL 33158 
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Lockblades.- 
ut heart. 


Estabhshed 1904 Ellenville, New York 12428 


Record telephone conversations in your 


d office or home. Connects between any 
{ cassette or tape recorder and your 
J telephone or telephone LINE. Starts 
] automatically when phone is answered. 
| Records both sides of phone conversation. 
А Stops recorder when phone is hung up. 
1 This device is not an answering service. 


Super Powertul 


Wireless Mic 


Й 10 times more powerful than other mics. 


Transmits up to '4 mile to any FM radio. 


| Easy to assemble kit. 15V battery (not incl. | 
| Call (305) 725-1000 or send $18.95 + $1.00 shipping per Hem [ 
| to USI Corp., P.O. Box Р5-2052, Melbourne, FL 32901. ў 
d COD's accept. For catalog of transmitters, voice scramblers B 
d and other specialty items. enclose $2.00 to USI Corp. 
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Coil, dropped into recesses on top of GM 
distributor, is held in place with four 
screws, easily removed if necessary. Nat- 
urally, no external coil wire is necessary. 


Resistance through GM pickup sensor can 
be checked at its connector. Pin to pin 
should be 500 to 1500 ohms; infinite from 
pins to ground. Otherwise, replace. 


kicked. Always treat a switched-on 
EIS as a running engine. 
Other cautions vary by car make: 
Chrysler —The control module can 
be damaged by merely pulling apart 
connectors when the switch is on. 
Keep it off. And, while the engine is 
running, keep your hands off the con- 
trol transistor exposed at the front of 
the control module. The high-voltage 
pulses lurking inside can bite. Don't 
touch it with anything metal, either, 
or it can be damaged beyond salvage. 
Moreover, avoid open-circuit firing of 
the system. A nonmagnetic (brass) 
Continued 


MORE PAYLOAD THAN E 
FULL-SIZE %&-ТОМ PICKUPS. 
TOUGH CHEVY LUV. 


— ў 
f F 


EPA ESTIMATED MPG 
32 ESTIMATED HIGHWAY 


Remember: Compare this estimated 
MPG to the "estimated MPG" of other 
Chevy LUV, with available 7%-ft. box, vehicles. Your mileage may differ, de- 
carries 1635 165. of payload, including pending on your speed, trip length, 
driver, passenger, cargo and equipment. weather and 4-wheel-drive usage. Your 
That's more payload than many full-size actual highway mileage will probably be LUV 4-wheel drive is the winner of the 
Ye-ton pickups. LUV's 77?-ft. box is the less than the estimated highway fuel Motor Trend magazine's 1979 "Truck of 
longest of any small-size pickup. | economy. Lower in California. the Year" award. 
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Now there's even an available LUV 
4-wheel- drive model. Standard equip- 
ment includes independent front sus- 
pension and part-time transfer case. And 


There's also standard independent front poo and stabilizer bar to help smooth 
the ride. And you can order the available Mikado interior, full-foam high-back bucket 
seats, or the new Sport Decal Package. Tough imported Chevy LUV. Now at your 
Chevy dealer. Many dealers can arrange leasing, too. 
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BUILT TO STAY TOUGH 


RALLY. u 
NO FASTER WAX ON WHEELS. 


It'll take your car from dull to dazzling in minutes. 
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Original 


Velveteen 


Lightweight...Sensual...Adjusts to your comfort. An ex- 
perience in rest or play unmatched by any other support 
structure. Takes the seasickness, immobility, and weight 


out of waterbeds, yet offers the same “give and take" sen- 


ED a, eee eee eee ee es ee 
Please send me the following AIR BED(S): 
Г] Twin-39" x 74" (Item 2339) $49.95 


| sation. Two people can sleep on a full, queen or king size O Full-54" x 74" (Item 2354) $69.95 l 
bed undisturbed by the other's movements. The air coil (3 Queen-60" x B0" (Item 2360) $79.95 | 
construction, with multiple controlled air chambers, sup- 


O King-74" x B0" (Item 2374) $99.95 


ports ya ur body evenly and indepen den tly. Add $4, 95 рег Бед for shipping and insurance. | 


and water. Repair kit included. High Powered Air Pumps. 
AC pump operates from standard electrical outlet. DC 
pump operates from auto cigarette lighter. $29.95 each. 


Ilimois: 312-595-0461 
Telex Orders: 25:5268 і 


"ЕДЕ Е 4 LJ AC Air Pump (Item 0004) $29.95 - 
ср memi ш z | C DC Pump-plugs into auto cigarette lighter. | 
; ves | (Item 0005) $29.95 
^. Illinois Residents include 5% sales tax. 
) | О Check or М.О. Enclosed | 
O Charge My Credit Card: 
| О American Express (| Mastercharge O Carte | 
à L] Bank Amer./Visa (©) Diners Club Blanche 
| СагаМо. Exp.Date i 
i Name | 
Store it on a shelf, take it camping, use it in your van, boat, | Address 
summer home, on a floor or in a frame. Sunbathe and float City | 
on it. All 8" high standard sizes: Twin-39"x74", Double- i | 
54"x74", Queen-60" x80", King-74 x80". Inflates in min- State _____________ Zip i 
utes with any air pump or cannister vacuum. (Bed comes | Signature 
with adapter) Durable 20 gauge poly vinyl cleans with soap | Р5МС-121 © CMI 1978203 | 


CREDIT CARD ORDERS 

CALL TOLL FREE 800-3 23-22 12 
Do not be confused by inferior imitations. This Is the р 790 Maple Lane Bensenville, II. 60106 
original, permanent, red velveteen airbed...once priced as : | 
high as $119.95. Try Н for 10 days at our expense. Н you аге Û ГА f 
not satisfied, return it within 10 days for a refund. | 

— Marketing lnc. 
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Electronic ignition 
[Continued | 


feeler gauge is needed to check or ad- 
just the gap between the Chrylsler re- 
luctor and pickup coil. Maximum 
clearance allowable is 0.011 inch. 
But Chrysler engineers say that clear- 
ance ideally should be between 0.006 
and 0.008 inch. 

Ford—'The open-circuit firing ad- 
vice is basically the same here; how- 
ever, never open-fire the cables for 
cylinders 3 or 5 of an in-line six-cylin- 
der engine; 1 or 8 of a V8; 1or 4 ofa 
V6; or 1 or 3 of a four. This causes 
arcing inside the distributor cap. Wa- 
terproof and lubricate harness con- 
nectors by dipping them in Lubriplate 
DS before reconnecting. 

General Motors—When making en- 
gine-cranking tests, remove the BAT 
wire from the distributor to avoid 
open-circuit firing. If you ever have to 
replace the pickup module, put some 
dielectric heat-transfer grease on the 
base of the distributor and backside of 
the pickup (Dow Corning Heat Sink 
Compound 341; Dow Corning Com- 
pound 5; General Electric Dielectric 
Heat Transfer Compound G-642). For- 
getting it can bring on early module 
failure. Never ground the tachometer 
terminal—it can destroy the ECM. 

AMC SSI systems—Don't remove 
numbers 3 or 5 of a six-cylinder en- 
gine; or 3 or 4 of an eight. Otherwise 
the sensor may be damaged. Use di- 
electric grease on separated primary 
connectors before putting them back 
together. 

Computerized ignitions 

You can service those sophisticated 
electronic timing control (ETC) sys- 
tems that have been proliferating of 
late. GM, Ford, and Chrylser already 
have them. ETC secondary service is 
no different. Primary service is much 
the same, once you have a set of step- 
by-step instructions. Of course, you 
probably won’t be able to do much 
about a computer that malfunctions, 
except replace it. Any ETC car that all 
of a sudden becomes a gas hog and 
drops off the charts in performance 
likely needs a computer replacement. 
Primary testing will tell. 

Setting the basic ETC timing is a 
little different, so check your manual 
before attempting it. ^B 


FOR FURTHER READING 
"Servicing Solid State Ignition Systems" (covers Ford only). 
Ford Marketing Corp. Available from Helm, Inc., Publications 
Div., 14310 Hamilton Ave., Highland Park, Mich. 48203. 
"Charging, Ignition and Cranking Systems," DR-5221 
(covers GM only). Delco Remy Div., General Motors Corp. 
Available from Edu-Tech Publications Div., P.O. Box 2499, 
Anderson, Ind. 46011. 
"[Proper year] Chrysler/Plymouth/Dodge Electrical Service 
Manual" (covers Chrylers products only). Chrysler Corp., P.O. 
Box 40— Service Publications, Detroit, Mich. 48288. 
"AMC [proper year] Technical Service Manual, Vol. 1, Pow- 
er Plant" (covers AMC only). American Motors Corp., 37200 
Armhein Rd., Livonia, Mich. 48150. 


: as | AIR FORCE ROTC. Scholarships 
E ont tax free. Books and lab fees. 
| AIR FORCE ACADEMY.--An. ‘educator of прог сый 
excellence. If you think you've got what it takes, give it a try. 
AIR FORCE OFFICER TRAINING SCHOOL. After college, 
you can put what you ve learned to use—and learn more. 
AIR FORCE RESERVE. Stay at home. Serve your cia 
part time. Earn an extra paycheck. 
GO AHEAD. Talk to your Air Force recruiter. Mail in the 
attached card. Or call toll free 800-523-5000 (PA: 800-362-5696). 
Get going today. 


We can get you to where you want to go. 


A GREAT WAY OF LIFE. 


AIR FORCE&/ 


The roof on this house is made of a new kind of non-wood shingle. The edges 
are thick and irregular, so they cast deep random shadows. The color is soft 
and muted, so it blends in naturally with the architecture and the surroundings. 

Today's asphalt roofing shingles are among the finest products made in 
America. Some are made with a fiberglass base. All are handsome, durable, 
economical, and highly fire-resistant. And you have a wide spectrum to choose 
from, in a palette of colors to complement your home's exterior. Wherever you 
live in the West, today's roofing shingles fit in with any setting or architectural 
idea. Use them when building or remodeling. 


Asphalt Roofing Manufacturers Association. 
414 Jackson Square, San Francisco, CA 94111. 
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"79 Mowers 
[Continued from page 80] 


concern and your yard isn't too large, 
try one of the dandy electric mowers 
that start and stop instantly at the 
touch of a switch. Sunbeam's model 
3348 is even self-propelled. Black & 
Decker also has a battery-powered 
cordless that will handle about 16,000 
sq. ft. of normal grass, and Toro has a 
neat little 16-in. battery-powered 
mower that's just right for many 
folks. 

In the midst of all this concern 
about blade safety, Gravely, which re- 
cently entered the small-mower field, 
has quietly gone ahead and marketed 
one of the best safety solutions yet, in 
the form of a grip-type blade clutch. 
The company's 22-in. rear-drive walk- 
behind has two grip levers—one for 
propulsion, the other for blade drive. 
Let go of them and both mower move- 
ment and blade stop. An indicator on 
the deck top spins with the blade and 
shows you when it’s really stopped 
turning. 


Multi-mode mowers 


Mulching mowers broke out like 
measles in first grade last year and in 
"79 there are even more—but with 
some big differences, possibly because 
many users found that mulching is 
fine so long as your grass is dry and 
not too high. Unfortunately, not ev- 
eryone can pick and choose when he 
mows and this year you don’t have to 
buy a mower that only mulches, al- 
though you still enjoy the advantages 
of mulching. 

Yard-Man's Mulch/Mow, for exam- 
ple, converts from a mulcher to side 
discharge or a side-bagger; Lawn- 
Boy’s Supreme model offers five dif- 
ferent operational modes: side dis- 
charge, side bag, rear bag, mulching, 
or leaf shredding. Lawn-Boy makes 
the point, and it’s well taken, that dif- 
ferent grass conditions at different 
times of the year are best handled by 
different mower configurations. Sim- 
plicity, with its four-in-one 21-in. 
mulcher, says the same and offers the 
same options with the exception of the 
leaf shredder. 

One of the more interesting varia- 
tions is the Dynamark Pulveriser, 
which functions as a side-discharge 
rotary but converts to a mulcher and a 
chopper-upper. Add a four-blade im- 
peller for heavy ground suction, a sift- 
er screen to allow only finely chopped 
particles to return to the ground, or a 
protective cover under the mower to 
improve pickup efficiency. Dynamark 
claims that this outfit will handle 
both twigs and pine needles (a real 
challenge) and cut grass at the same 
time. B: 


and other tools in Profitable 
Business of Your Own 


Be Your Üwn Boss!! 


Turn your spare hours in the evening or weekends into Г. 
extra dollars, this proven practical way—start your own (M 
money-making sharpening business—No selling or can- rw — 
vassing— No experience required, 


You quickly learn how to sharpen these valu- 
able tools and many others. Excellent profits! 
We show you how to set up a business and į 
keep it running profitably. Part time or full ' 
time. No special skills needed. 


‘Fulltime. 


coupon per you'll receive, at no & = 
obligation, a booklet that describes < 

in detail, the opportunities available 

to a person who owns his own Saw 

and tool sharpening business. 

There i is NO Obligation 


таш — —— e جد س‎ 


MANUFACTURING T COMPANY 
1728 Foley Building 
Minneapolis, Minnesota 55418 


z m Please send me the free booklet ' Opportunities 
FOLEY MANUFACTURING CO. | In A Sharpening Business Of Your Own." 


172B Foley Building 


| 

| 

| 

| 

| 

| 

Phone | 
| 

S 


Minneapolis, Minnesota 55418 Name 
Send Coupon Today or 
CALL TOLL FREE | Address 
1-800-328-7140 l Cil Stale ip 
Except Накай or Alaska a m immi Gui mm es ا ت ب‎ m i تا‎ 


its easy to do your own 


plumbing installations | Le 
and repairs . . . and | $1295 


Postpaid 


save really big mone у. 


iie 


YOURSELF | 
By MAX ALTH pv? 
It's like having a master plumber guide your hands every step of the ne 


way whenever you do any plumbing job from fixing a leaky faucet 
or a burst pipe to installing a new shower or all the plumbing in a 
new house. 

You'll understand, troubleshoot, repair and maintain almost every- 
thing in your house that comes under the heading of "plumbing." 
Everything that has to do with hot and cold water, heating and cook- 
ing gas, including the maze of pipes, valves, gauges and controls that 
make up the different plumbing systems in your house. 

It's all explained clearly and logically, with 471 illustrations that 
make plumbing amazingly easy to repair, maintain and install. Even 
without previous experience. 

Learn all about tools and materials you need, The different types 
of pipe and tubing—clay, galvanized iron, brass, copper and plastic, 
etc.—and how and when to use each type. All about the fittings used 
to connect pipes together and to fixtures, 

Yes, you'll find it easy to isolate problems by troubleshooting. 


Nearly 300 pages | 
of step-by-step direc- _ 
tions and 471 illus- 
trations help make 
you a pro—and save. . 
hundreds of dollars 
in plumbing bills. 
Even without 
— 


Repair leaky faucets, balky toilets and clogged drains, Install new 
fixtures. Cure water hammer. Maintain and repair your drainage and 
heating systems. Rough-in and install all-new hot- and cold-water 
plumbing. Run gas pipe and much, much more. 

To order your copy of this excellent guide, mail coupon with check 
or money order for $12.95 today. 


NG 


MAIL TODAY == = === === тинн 
POPULAR SCIENCE BOOKS, Dept. P95P 
in 226, Manhasset, New York 11030 


ush my copy of Do-It-Yourself Plumbing | 
ek 097) to me postpaid, | enclose $12.95 
as payment in full, 


Name 

Address 

City 

State | Zip 


Money back within 10 days if not completely satisfied. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


MAY 1979 | 161 


TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 
Science, 380 Madison Ave., New York, N.Y. 10017. We'll pay you $25 


if we use it. If two or more readers send in the same usable tip, the one 


By RAY HILL 


Le : 


AN es 


Replacing a dirty air filter 


After removing the top of the air cleaner, 
put a clean rag over the carb to keep abra- 
sive foreign material from falling into the 
carburetor throat. Then lift the air filter 
out. Before putting the new filter in place, 
wipe the inside of the air-cleaner housing 
clean. Dampen a clean cloth with solvent 


Checking the thermostat 


Here's how to tell precisely at what tem- 
perature a thermostat is beginning to 
open. Insert a 0.003-in. feeler gauge be- 
tween the thermostat valve and its hous- 
ing and immerse this in a container of 
water on the stove. Tie a string to the feel- 
er gauge. When the gauge can be pulled 
free, you'll know the thermostat is begin- 
ning to open; note the temperature at this 
point. Allow the water to continue heat- 
ing, and note the temperature when the 
valve opens fully. Compare these two 
numbers with shop-manual specs. 
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with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


or motor oil—this helps pick up and hold 
the dirt and grime. Wipe toward the out- 
side of the air cleaner instead of toward 
the carb, to decrease chances of getting 
dirt in carb. Don't forget to remove the 
rag from over the carb before you put the 
air-cleaner top back on. 


RUBBER 
HOSE 


=| DRY-POWDER Wa 
EXTINGUISHER IE 
HANDY i 


Testing a fuel pump 


Best way to check a suspect fuel pump is 
with a pressure gauge. Almost as good is 
to disconnect the fuel line at the carb and 
place it in a container. Then start the en- 
gine and let it idle for 30 seconds. A pint or 
more of fuel should be delivered. A quick 
way, but not as accurate, is to disconnect 
the BATT wire from the ignition coil. With 
the fuel line disconnected at the carb and 
going into a container, crank the engine 
for 10 seconds. A steady, strong stream of 
fuel, free of air bubbles, should be dis- 
charged, indicating everything's okay. 


Oil pressure and overheating 


Got a high-mileage car with tappet noise, 
overheating problems, and an oil-warn- 
ing light that keeps coming on? Remove 
the oil pan and take a look at the oil 
pump's pickup screen. Chances are it's 
clogged, preventing sufficient oil from be- 
ing pumped through the oil galleys. 


227 
AB 


TAS 


| 
Looking into a carb 


If you've got the top of the air cleaner off 
and have the engine running—as you 
might when checking automatic-choke 
operation, for example—never look di- 
rectly down the carburetor throat. If the 
engine backfires while you're peering 
down the carb, you could get severe facial 
burns, and perhaps even eye damage. 
Any time you must see what's going on 
inside the carb barrels, as when inspect- 
ing the amount of fuel that's being dis- 
charged by the accelerator pump, be sure 
the engine is turned off. 
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It took Honda to build a 
rotary lawn mower this advanced. 


Youre looking at the world’s most advanced rotary lawn 
mower. 

Its the new Honda HR-21, with the advanced 
safety feature no other major manufacturer currently 
offers: Honda Roto-Stop™ which stops the rotor blade 
within seconds after the handle lever is released, while 
the engine is still running. 

Of course, this mower comes with a Honda 
engine. The rugged GV-150 342-hp four-stroke. It has a 
cast-iron cylinder for long life. And its not only a tough 
power plant, its also a quiet one. 

For quick, sure starts the Honda rotary lawn 
mower features Hondas Automatic Decompression 
easy-start system. And the operating controls are on the 
handle, within easy reach. 

The HR-Zl is a dynamic performer on the lawn. It 
has powerful suction, aided by a one-piece cast- 
aluminum deck and carbon-steel blade. 

Cutting height is So USING from 1" to 3,” in 
half-inch increments. 

And its slim rear-bag design makes it maneu- 
verable when you get to walls and shrubs. The bag is 
easy to attach and remove. 

On selected models, low-maintenance Capac- 
itor Discharge ignition is available. Self-propelling 
models are also available. 

Along with all its advanced engineering, this 
Honda offers something else to discerning consumers: 
. Honda quality of manufacturing. 

Come see how beautifully this lawn mower is 
made at your nearest Honda lawn mower dealer — 
youll find him listed in the Yellow Pages. If not, call 
toll-free: (800) 648-5311 and ask for Operator 99. 

Honda also makes tillers that are ideal for 
home garden jobs. 


For safety and optimum performance, read the ówners 
manual before operating the unit. © 1979 American 
Honda Motor Co., Inc. 


All controls within easy 
reach of operator. 


Exclusive 

Honda Roto-Stop.™ 

When handle lever 

is released, rotor blade 
stops within a few seconds. 


When bag is removed, discharge 
door shuts automatically 
to keep out hands and feet. 


Ball-bearing-supported 

crankshaft on 

Ilywheel side. 
Replaceable valvo- glides: - All control wires sealed. 
Honda's low-maintenance 
Capacitor яйы н ignition | 
(PXA, SXA models). Three-way versatility: 
1) Bag in place for grass 
catching: 2) Grass dispersal 
with optional side-discharge 


Spork plug guard and _ SS attachment; and 3) Mulching. 


protective cap. 
Large, lightweight safety shield. 


Sturdy transmission (self-propelled 
models) is well-protected 
from dust for longer life. 


. Rear wheel drive (self-propelled 
models) for better traction. 


_ 
Trochoid oil pump provides | 
even lubrication, 
even on hillsides up to 20% 
Side guard plate helps block MOWERS 


Rust-proof wheels 


with rubber tires. discharge under deck. 


Wiegand's wonderful wires 
Continued from page 104 


gand cards to open specially designed 
security doors at airports. The Metro- 
politan Transit Authority of Boston 
has also put Wiegand-coded cards to 
trial use in special subway turnstiles 
capable of reading the codes. The 
MTA hasn't decided whether to ex- 
tend these turnstiles throughout the 
subway system, nor has any airport 
adopted the security-card system. But 
both Systematics, Inc., and Union 
Carbide Corp. are studying Wiegand 
wires for plastic-card readers. 

The coding potential of the Wiegand 
wire also has proven attractive to Re- 
frigeration Engineering Ltd., a meat 
packer in Auckland, New Zealand. 
The company will install an automat- 
ed conveyor system using Wiegand 
wires to identify carcasses during pro- 
cessing. And General Signal Corp., 
the latest licensee, will try this tech- 
nology in railroad switches. 

Finally, Emerson Electric plans to 
use the wires for industrial flow me- 
ters. Wiegand wires can be mounted 
in rotary blades that are driven by a 
passing fluid. As the blades rotate 
past a magnet and reader, the pulses 
produced serve as an accurate mea- 
sure of the flow. And the reading can 
be made no matter what the fluid's 
direction or rate of flow. 


Many lookers 

The Wiegand Effect may become 
commonplace in the next few years. 
“The educational phase is behind us,” 
says Velinsky. "We've brought a lot of 
people into John's laboratory over the 
last several years.” Wiegand adds, 
“The more questions they asked, the 
less they understood. One researcher 
kept repeating that he saw it work but 
still did not believe it.” 

Yet more believers are turning up 
almost everywhere. Each of the auto- 
mobile Big Three is looking at the ef- 
fect now. Data-processing companies 
and industrial-equipment makers, in- 
cluding several companies in Europe 
and Japan, are also on the interested 
list. And at a recent industrial design 
show, Echlin got 9000 inquiries for ad- 
ditional information from those peo- 
ple who had watched Wiegand demon- 
strations. 

The Wiegand effect may even show 
up in the home workshop. An insu- 
lated Wiegand module—a sensing 
coil wound around a short piece of 
Wiegand wire—is now a standard 
item in Sensor Engineering’s catalog. 
The modules have pulse outputs rang- 
ing from 2.5 to eight volts. Who knows 
what uses today’s basement tinkerers 
will devise for these powerful little 
wires? Gs) 
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y of Complete Book City 
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Money back in 10 days if not completely satisfied 
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The absolute A to Z of do-it-yourself woodworking! 


Everything you need to know about building techniques, 
wood — hand and power tools and much more! 


" MORE THAN — 5 
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PHOTOS AND 
М DRAWINGS! 


4 handyman books in 1 


1. Woodworking and Construction | 
An expert’s answer book on technique . 


2. Shop Tips and Shortcuts 
Complete home shop guide filled with ideas... 


3. Hand and Power Toois 
Loaded with savvy on every hand and power 
tool... 


4. Wood and Materials 
Guidebook to everything in the lumberyard! 


. An original whether you own just a handful of tools 
~ Popular or enjoy the challenge of your own fully 
| Science equipped home workshop, you'll work won- 
Book ders with this fabulous 4-in-1 do-it-yourself 


book. 

Complete Book of Woodworking is so com- 
prehensive that even the most seasoned wood- 
workers will find inventive ideas, shortcuts 
and shop tricks. Yet the text is so easy to 
understand, and the illustrations so clear, 
that even the novice can look like a pro! 


More than 200 illustrations 

These photographs and drawings show you 
exactly how to do every step of every job. 
Soon you'll be able to do all types of cutting, 
shaping, jointing, fitting, squaring, beveling 
and smoothing. You'l learn new tricks with 
the table saw, router, jointer, uniplane, drill 
and other portable and stationary tools. 

Order your copy today 

There are chapters on setting up a shop; 
buying lumber; wood selection; kits; buying 
by mail and more. It's the best book ever 
written for the home craftsman... a wood 
worker's bible! To order your copy, mail the 
above coupon today! 


gc no better way 


to go motoring 
and pedaling too." 


Auto Editor, Popular Mechanics 


The Auto Editor oí Popular Mechanics 
Magazine evaluated the BikeBug as an alternative 
and his choice was the BikeBug! His 
two-page Product Report, (Dec. 77), was based 
solely on quality, design and performance. Price 
was never a consideration, even though mopeds 
cost hundreds of dollars more,(Complete reprints 


to mopeds ... 


with our free brochures). 


The BikeBug engine and front-wheel-drive 
unit bolts in minutes to the front fork of any bike, 
from 10-speeders to adult tricycles. It runs up to 24 
mph, gets 215 mpg, operates quietly, starts auto- 
matically, has a One-Year Warranty, and allows 
normal pedaling, even with the engine running. 


For superior all-round performance, 
regardless of price, it's the BikeBug. And Popular 


Mechanics agrees. 


AquaBug International, Inc. 


Dept PS3 100 Merrick Rd., Rockville Centre, N.Y., 11570 * (516) 536-8217 


Name Please Rush Me: Û Free Brochures. 

Address O A BikeBug: $175, plus $10 Shipping costs. 

City «dO MASTER CHARGE O BANKAMERICARD/VISA 
|o  ———]c —— = Ехр. 


(М.Ү. Residents add tax) 


О Check O Cashier's Check Г] Money Order 
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COUNTERFEIT GUNS 


AUTHENTIC! FULL SIZE MACHINED METAL MODELS 
Museum quality precision machined metal classics weigh, look 
and feel li a real guns. Will fool experts. Perfectly la NOT 
BE FIRED. Blued and disassemble like or inals. осоо your 
den, office, rec-room. Send for 


EE On 
Made of over 30 blued, hand-fini h 
MER ш ished parts—DELIVERED FULLY 


SAME SIZE T e 
AND WEIGHT eoe. 
AS THE ORIGINALS! І 

CK IF NOT SATISFIED! 


GOVERNMENT 45 


STANDARD SIDEARM OF G'S. SLIDE WORKS LIKE ORIGINAL 
WITH SAFETY THAT WORKS. LOTH. 94", WT. 74 LBS. 
DISASSEMBLES ADD 51. 50 POSTAGE/HANDLING 
LIKE ORIGINAL. Model f 
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"REPLICA MODELS, INC., FO. BOX 1061 
DEPT P5059 воо SLATERS LANE, ALEXANDRIA, VA 22313 


Send [ ]R300 [ ] Send FREE COLOR CATALOG | 
Charge to: [] BAC CI Mastercharge O Am. Express O) Diner's Club 


Maced aa or a RR PEE UE аы LL ЫЫ ДЕЕ КАЕ СЕ " 
(LIST ALL NUMBERS ON YOUR CARD) 


Fun and Freedom 
Ride away with your own silent exciting 
electric drive system. New patented non- 
polluting Pedalpower installs in minutes 
on the front wheel of any Bike or Trike. 
Allows easy pedaling when desired. Over 
20.000 sold. Powered by latest 12-volt 


battery, recharges at home. Ride 100 
miles for a dime. Be independent! 
Improve your health! Enjoy the 


outdoors! Time payment plan available! 
MONEY BACK GUARANTEE. 
Call toll free: 800-257-7955* 


Or send todav for 
FREE ILLUSTRATED BOOKLET. 


General Engines Co. 
5330 Mantua Blvd. 
Sewell, N.J. 08080 
"Іп “м... Alaska. or HI. - 

Call Collect: (609) 468-0270 


KIDS WILL SPEND HOURS OF FUN IN THE SANDPILE 
WITH THIS CHILD OPERATED BACKHOE * Works 
like a real backhoe * Two control handles * 3 foot 
reach * made of redwood & hardwood * Weather proof 
marine varnish * Swings in a full circle on ballbearing 
* Develops child coordination and motor skills * 16 gauge 
steel bucket * Easy to follow plans * Bucket and Bail- 
bearing available separate * All orders in U.S. poet pd 
Easy to follow plans — — — — —— 


16 g. welded steel bucket 
Heavy-duty swivel bearing 
Complete unit ~ 
Send check or money order 
A D & L ENTERPRISES 4506 S. 600 East 
SALT LAKE CITY, UTAH 84107 
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Little 


sanderorinder 


has aone-inch belt 


The new motorized sander / grinder 
from Rockwell is so compact and 
simple that at first glance I dis- 
missed it as a toy. I soon changed 
my mind: This little tool has 
become one of my favorites. Here’s 
why: 

Despite its compact size, the sand- 
er/grinder has surprising power 
and belt speed. Moreover, the pow- 
er does not come at the expense of 
smoothness, so delicate work is no 
problem. In fact, the very nature of 
the tool makes it ideal for precise 
sanding and grinding. The narrow 
belt fits nicely into tight spots, yet 
visibility is good. That makes it 
easy to guide your work. 

For super-fine work you can 
even slit the inch-wide belt, then 
rip it into two narrow belts. This lets 
you create custom-width belts for 
specific jobs. Belts can be used 
unsupported or with a platen. In 
either case, I found they track 
straight and true. 

At first, I used the tool mostly as 
a sander, but now I like it even 
better as a grinder. With a fresh 
belt it works cooler than a conven- 
tional  wheel-type grinder, so 
there’s less chance of drawing 
temper from fine tools. I also find I 
get better control with the belt 
than I do working against a wheel. 


Grinding is easy with sander /grinder. A 
fresh belt cuts quickly with little danger 
of burning your tools. You can make 
angled tool rests from scrap wood for 
easier and more precise sharpening. 


Idler-wheel assembly lets you sand in- 
side surfaces. Belt guards are removed 
here for clarity. Sander won't “walk” on 
bench, needs no bolting down. This sim- 
plifies between-use storage. 


Precision sanding of small parts is one 
of tool's strong suits. Table adjustment 
is a bit awkward, a result of cost-cutting. 
Well-guarded belt tracks true; nine-amp 
motor has plenty of power. 


On the negative side: The Rock- 
well, at 96 dBA (decibels on the A 
scale—the scale that closely ap- 
proximates human hearing), runs a 
full 20 dB louder than my conven- 
tional grinder. 

Overall, the tool seems designed 
to keep costs down. Wheels and 
belt guards are plastic, and metal 
parts are stampings rather than 
castings. Yet none of these conces- 
sions seems to harm performance. 
One small gripe: The tilting table 
lacks any kind of quadrant, so 
adjustment is a bit clumsy. But 
that seems a small price to pay for 
a tool that sells for about $90.— 
A. J. Hand 


БЕТ: 


Imagine dialing a number by touching а 
button. And, then, having the number you are 
calling ring in a second. 


Works with any phone — one line or 10. 
Even turns а rotary into a Touch Tone? 


F.C.C. approved, manufactured in the U.S. 
and guaranteed for one full year, Rapidial 
comes with a plug-in adapter (4-prong or 
modular) for phones with one or two lines. For 
office phones with up to six lines we have 
an inexpensive, two-screw "sandwich con- 
nector". And for phones with up to 10 lines the 
phone company will install an RJ35X 
connection for a small one time charge of 
about $30. | 

Rapidial works on any line of any multiple 
line phone. It also works with rotary phones. 
In fact, you can use the Rapidial keyboard to 
place all your calls with Touch Tone speed 
and ease. 

It's hands-free rotary or touch tone, using 
the Rapidial keyboard regularly has added 
advantages. First, it's hands free tele- 
phoning. With a built-in speaker system. You 
lift the receiver only when you hear someone 
answer. Second, if the line is busy, Rapidial 
shuts itself off automatically, remembering 
the number so you can redial at the touch of a 
button—as often as necessary. 

There is no call you can't make. What's 
more, every call — local, long distance, 
inter-office, even over seas, is easier and 
faster. You can store as few or as many as 10 
digits (area code and number) in memory. If 
you have to dial "9" or “1” or both, need the 
operator, want to access a WATTS line or a 
PABX system, just touch the extra buttons 
you need plus the button with the number 
you're calling. 

Bonus Features—Rapidial is about the 
size of a hand-held calculator. The numbers 
in memory are identified on the panel on top. 
The lower section is the Touch Tone 
keyboard pad. An LED DISPLAY lets you 
check any number in memory. The PAUSE 
CONTROL sets the machine to wait for a dial 
tone. There's an AUTOMATIC CANCEL 
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button if you change your mind or hit the 
wrong number. And the BATTERY BACKUP 
protects the memory in a power failure. 


Five Different Uses 

For maximum efficiency at the lowest cost, 
Rapidial stores 20 numbers in memory — 
eliminating wrong numbers and having to 
stop to look them up. Numbers entered in 
seconds and changed — any time — by 
Rapidialing the new number. 

Basically it allows you to place frequently 
made calls in an instant. In far less time than it 
would take to tell your secretary to do it for 
you. 

Most executives store both their most 
frequently called numbers, family, friends, 
clients or customers, service organizations 
and suppliers... and those important but less 
frequently called numbers that almost always 
have to be looked up. 

Others use Rapidial mostly for inter-office 
calls. Since remembering extensions is 
almost impossible. 

Still others use Rapidial as a memo caller 
or daily telephone organizer. These men (or 
their secretaries) program each day's calls. 
Crossing off the ones that are completed 
(adding new ones as necessary). A glance 
assures you no one's been left out, no call 
back has been forgotten. And a touch of the 
button gets you the next man on your list. 


At $99, Rapidial is America's 
lowest priced, best selling 
automatic dialer and a 
tremendous convenience. 


Transmission 


Finally, many people reserve the bottom 
row for the flow of calls that always 
accompanies a special deal or negotiation. 


$20 Less Than Retail . . . $50 Less 
Than The Closest Competitor's. 


A 15 number automatic dialer from the phone 
company costs $105 to install and $9 a month 
plus tax to lease—forever. For $130 you can 
get a 16 number dialer—with no keyboard of 
its own. For $149.95 you can get a 20 number 
unit — but a telephone company installation 
for any multiple line phone is needed and it's 
not recommended at all for phones with more 
than three lines. 

Rapidial will sell in stores for $119.95. But is 
being introduced by mail for $20 less. 

So, you can have the easiest to use, most 
efficient and versatile unit on the market 
today for less than anybody else. And without 
risking one cent! 


30 Day Trial 


If your Rapidial isn't the executive necessity 
we described, the home convenience you 
hoped for, just return it in 30 days for a full 
refund. 

The price is just $99.00 plus $2.50 shipping 
and handling. The Amphenol connection for 
multiple line office phones is only $19.95 
extra. The adapter for the RJ35X is $19.95. 
(For the RJ35X connection itself, for phones 
with six or 10 lines, call your telephone 
business office.) 

Call toll free to charge to your national 
credit card or send your check to Douglas 
Dunhill. (Illinois residents add sales tax.) 
You'll find it a far cry from standard trans- 
mission. 


CALL 800-621-5554 


Illinois residents call B00-972-5858 


Douglas ПИЙ 


FFORDABLE 


Dept. 75-2239 
Ten Douglas Dunhill Drive Oak Forest, Illinois 60452 


© Douglas Dunhill Inc. 1979 
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POPULAR SCIENCE BOOKS P95P 
Box 2018, Latham, N.Y. 12111 


Please rush _.. ._ copy (ies) of SMALL GAS 
ENGINES (No. 113) to me. 


[] | enciose $11.95 now for each copy ordered. 
(You will pay delivery charges.) 


| 
| 
| 
| 
| 
| 
] 
| 
| Г] Bill me later for $11.95 for each copy ordered 
| plus delivery and handling charges. 
| 

| Name. — .—— 

Address. x 

| 

| 

| 

| 
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Money back within 10 days /f not fully satisfied. 
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; Get more power, life, and 
Tæ: =9 performance from your power 
A ы mowers, snow blowers, chain 
b^ Saws, all your small gas engines! 


Save money 

and labor... 
on parts, shop 
repairs, costly 
replacements 


engine. 


(Make upto CZ 
$125? an hour 


Start your own A: 
money making business! | 2» 


Hundreds of Belsaw trained men 
have succeeded in this fascinating 
and highly profitable field . 


YOU Can Do It Too! 


Never before h ave money-making opportunities been sa 
great for qualified Locksmi ths, Now lucrative regular 
lock and key business has multiplied a thousandfold as 
millions seek more protection against zooming crime. 
Yet there's only one Locksmith for every 17,000 people! 


Train FAST at Home = Collect CASH PROFITS Right Away, 
You're “in business" ready to earn up to $12.50 an hour 
a few days alter you begin. Belsaw's shortcut training. 
Take advantage of today's unprecedented opportunities 
in Locksmithing for year-round EXTRA INCOME in-spare- 
time—or fulltime in a high-profit business of your own, 
cok a we trained have done it, So can YOU! All 
5 professional Key Machine given you A 
course. These plus practice materials and equipment, ul — 
nius simple, потик lessons, plus expert subite liba. Tells how you quickly 
usiness-bullding guidance will enable you to KEEP 
THE MONEY COMING IN! Ideal for indt aae iiic m и est di mim 
wbs too, SEND FOR EXCITING FACTS—Ne Obligation: ||" 3 P'Dlitable Sparetime 
D 


nui SPECIAL TOOLS AND EQUIPMENT INCLUDED! t Fulltime business of 
wish Send for your 


PRO KEY E EU pa ni. i Е pw 
|! [Y F4 
UM. 1 copy today! 
ч TP M oe Member «ЦЫ 


, ke National Home 
d 10-DAY 


ur пп, 


: Study Council L 
NORISK BELSAW INSTITUTE 

TRIAL! 110B Field Bldg. 

«us Kansas City, MO. 64111 


BELSAW INSTITUTE 
110B Field Bldg., Kansas City, Mo. 64111 


[| 

[| 
Please rush FREE Book "Keys to your Future." - 
І 
i 
[| 
[| 
[| 
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Keep all your small gas engine machines working perfectly 
for years—you'll find out how with the help in this book. 
This great guide, with nearly 300 giant-size pages packed 
with solid how-to information, is yours to read and use for 
10 days without charge, 

Fix your broken rotary power mower right on the spot. 
Give your well-worn chain saw amazing new zip. Keep your 
snow blower in mint condition season after season. 

Learn how to service the ignition and starting systems, 
the fuel system and carburetor. How to do expert lubrica- 
tion inside and out. How to dismantle the cylinder housing. 
Even how to completely overhaul and reassemble your 


You can do it all—even without experience—because 
| this book simplifies all the functions, parts and systems of 
every small gas engine you're ever likely to own. Clear, 
detailed text and over 400 drawings, assembly diagrams, 
| repair illustrations. 

Now's your chance to take a look at this book for 10 
days free. Mail in the above coupon today. 


SPLIT-IMAGE TRANSIT 
The Most Revolu- ee 
tionary LEVEL 


leatherette | 


| case $4.95 | 
plus $2.50 p&h 

This simple yet amazingly accurate instrument in- 
dicates level and measure incline down to a fraction 
of an inch. Makes bubble type or string levels obso- 
lete. It not only indicates level, but shows exactly 
how much correction is needed. Just one person, 
using the split-image transit and target supplied, 
can perform any levelling, incline-measuring job 
quickly, easily, accurately— measures inclines down 
to the thinness of a dime at 25 feet. 

Send Check or M.O. 15 oe mone ney D back guar. 


HOLST, Inc. Mich. 48763 


170, , Таны Cy, Mich. 48763 


LARGE INVENTORY! _ 
BATTERY CLOCK MOVEMENTS. 


We now have our largest inventory ever of pre- 
cision battery clock movements— electronic or 
quartz, domestic and West German. Also avail- 
able is a tremendous selection of battery 
operated pendulum movements. 
All run on standard battery (not 
included), come with mounting 
hardware, minute, hour and sweep | 
second hands. Quality guaranteed. 


SHOWN: GT-360. electronic, 
au" x 2197 13/16, Ww or W shafts 


9.75  3for$24 
(shipped prepaid) 
Alabama residents add 4% sales tax. 
BankAmericard/VISA and Master Charge 


Fort Products 


А o. 177, 202 Patrician Drive Dept. P 
panish Fort, Alabama 36527 
imr Orders Welcomed 205/626-9109 


Write for free brochure on the entire Fort Products Line. 


Secret car warranties 
[Continued from page 60] 


has two boards operating now—one in 
North Carolina that opened in Sep- 
tember, 1978. 

Under the plan, a panel is made up 
of three consumers, and officials from 
Ford and Lincoln Mercury Divisions. 
Altogether, 1900 customers got in 
touch with the appeals board in the 
first year. A third of those who fol- 
lowed through on their complaints— 
less than 45— received "decisions fa- 
vorable to the customer." 

GM is experimenting with binding 
arbitration (both parties must accept 
the decision of the arbitrator as final) 
rather than a board of review. GM is 
using the system in cooperation with 
the Better Business Bureau in the 
Minneapolis-St. Paul area as a test 
project that may spread to the rest of 
the country. GM also has arbitration 
programs in Buffalo, N.Y., and San 
Francisco, which are binding on the 
company but not on the car owner. 

But the appeals route is not the 
whole answer, according to govern- 
ment attorneys—and many consum- 
ers—who believe that owners should 
be individually notified when secret 
warranties are offered. One aspect of 
an FTC suit, docket #9105, Cleve- 
land Federal Court, filed in January, 
1978, against Ford is to do just that: 
force the company to make those se- 
cret warranties public. "It's the gov- 
ernment's position that if a secret 
warranty exists, all parties should 
know," says Paul R. Peterson, in 
charge of the government's forces. 

The enormous cost of such a policy 
worries the car companies. And with 
reason. Under the proposed open-re- 
pair program, all customers, whether 
they experience a defect or not, would 
want the free service. Costs would 
soar, dealer's facilities would be tied 
up, and the problems of parts supplies 
would multiply. 

Remember the $600 overhaul esti- 
mate I got at the beginning of this ar- 
ticle? It all came out okay. I signed up 
for the work, established credit, and 
braced myself for the final bill. 

That's when I got the good news 
from Audi: 

"Mr. Dunne, we made a mistake. 
When we replaced the engine head, 
we put the gasket on wrong. Coolant 
leaked into the combustion chamber, 
and after the engine heated up, a 
steam knock developed. That was the 
'rod knock' we heard. 

"Anyway, we replaced the gasket 
and the car's ready. No charge." 

The shock was almost as severe as 
my first experience with secret war- 
ranties. I never believed car dealers 
could be so accommodating. 
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| The New Chevrolet. compartment under the rear cargo floor. There's | 
A popular success in its first two years. And a side lockable storage compartment. There's | 
now, in its third year, with a bandwagon following the convenience of built-in utility trays. | 
that makes it America's best-selling wagon by far. Yet, on the road, The New Chevrolet is pure 
Trim and beautifully in tune with the times enjoyment. Satisfyingly solid, with a sense of | 
outside, yet full-size inside, The New Chevrolet handling ease you'll appreciate when you l 
remains one of the newest wagons around. The maneuver and park in cramped quarters. 
wide spacious seats are designed for six adults. See your Chew dealer about buying or 
The rear seat folds down at the touch of a button, leasing The New Chewvrolet. 
opening up 87 cubic feet of cargo space. The Get on America's Bandwagon. 
door-gate opens like a door for people, or like You'll love it. 
\ a gate for cargo. There's a large lockable storage | 


\ 


| 
| 87 Cubic Feet. Takes loads up i Underfloor Storage. 8 cubic feet 
( to A feet wide through the rear like a door for people. like a gate of lockable storage on 2-seat [ 


opening. for cargo. models (less on 3-seat models). 


| | | i m | v p" i N-— ) 
| Extra Storage. 2 cubic feet of Push-Button Seat Conversion. 
{ convenient lockable side- Release the second seat with a Р 
| | compartment storage, plus touch of a button as you glide et | 
` № built-in utility trays. it down. = 
Ihe New Chevrolet. | 
\ Americas best-selling wagon. , 
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Alive 
vith pleasure! 


After all, if smoking 
isn't a pleasure, 


why bother? 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


WORDLESS WORKSHOP 


Bv ROY DOTY Artist Doty devised and built this unit for his own home; but ideas for thi 
y page are usually bought from readers for $50. Send yours (with Social касие. 
ty No.) to Wordless, Popular Science, 380 Madison Ave., N.Y., N.Y. 10017. 
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Introducing... 


The Solar Alarm 


Chronometer 


e Light Energized 
e Electronic Quartz Accuracy 
e 24 hour alarm 


A personal alarm 
and time system 
powered by light. 


You can't wear a more accurate watch. 
Plus this new LCD chronometer has a built 
in 24-hour alarm and personal reminder 
aye: And you no longer have to worry 
ut batteries failing because this watc 
is constantly being recharged by light. A 
true scientific break thru. 


Forget about losing time 


The time base is a finely tuned quartz crys- 
tal, trimmed by the manufacturer electron- 
ically to an accuracy of 5 seconds per 
month. And the manufacturer stands 
behind this accuracy with a one year lim- 
ited warranty plus a 5 year replacement 
warrant on the micro-rechargeable energy 
cells. 

Who is the Manufacturer 


О.Т. has been the innovator in the digital 
watch industry for years. U.I.T. is the prime 
manufacturer, assembler and importer of 
LCD watches. U.I.T. has been the 
pioneers of solar powered watches where 
“light energy" recharges micro-energy 
cells contained in the watch. A system so 
efficient they are able to offer the unheard 
of 5 year warranty. 


Forget about batteries 


The new solar-alarm is powered by micro- 
energy cells which are constantly being 
recharged from available light. Not seb 
solar light but ordinary room light. 
never need to worry about batteries. 
Forget about changing technology 
This solar-alarm watch uses all of the 


£ CAMBRIDGE 
E INTERNATIONAL Inc. 


latest technology in electronics and 
engineering. The programmed time meas- 
uring features include hours, minutes, and 
pulsating seconds plus the month and 
date displayed instantly with the touch of a 
button. The large liquid crystal display 
constantly shows the time in large easy to 
read numerals. A special night light com- 
mand button illuminates the dial for night 
viewing. 

Forget about being late 

The.most unique function of this solar 
chronometer is the alarm system. The 24 
hour alarm system is easy to set without 
disturbing the time function. And it sounds 
with a pleasant electronic beep precisely 
at the pre-set time. Your own personal 
alarm system will automatically beep үөн 
at the right time for “on-time” punctuality, 
so important with todays busy schedules. 
You may never be late again. 


Test it for 2,592,000 seconds 


Take 30 full days (2,592,000 pare to 
confirm the accuracy and utility of this fine 
timepiece. If you doubt the quality, merely 
return it for a full refund. 

If you have been looking for that special 
opportunity to own a chronometer of the 
future here is your chance! Available in 
silver or gold tone with fashion flex band. 
All U.I.T. timepieces feature ultra-thin 
design, rugged shock proof engineering 
and water resistant construction. The 
solar-alarm watch is priced at $49.95 each 
plus $2.50 shipping & handling. (IL. resi- 
dents add 5% sales tax). 


Dept. PS5 


8700 Waukegan Road, Morton Grove, Illinois 60053 (312) 966-5510 


Credit card customers call operator #219 toll free 
800-241-8444 (In Ga. call 1-800-323-9123) 


Clip & mail to: Cambridge International, Inc. Dept. PS5 
8700 Waukegan Rd., Morton Grove, Ill. 


LJ Please send me. 


60053 


Solar-Alarm Watches at $49.95 each plus $2.50 shipping & handling. | understand 


that | may return my purchase within 30 days for full refund. 


O silver tone Û gold tone 


Г] Check or MO enclosed. Change to: O Visa (J Master Charge 


Account # 


АКРИ o n n ت‎ 


Exp. Dale 


| re est | 


Жыш 


(© Cambridge International, Inc. 1978 


Giant-screen TV 
[Continued from page 93] 


uid refractive agent directly in con- 
tact with the tube face helps keep the 
phosphor cool, so higher driving pow- 
er can be used, which produces a 
brighter picture. 

Any of these three systems can pro- 
duce pictures brighter and probably 
sharper than anything now on the 
market. And each has its own advan- 
tages and disadvantages. The refrac- 
tive-optics system championed by 
Roger Howe has one important advan- 
tage: It can be built now, using off-the- 
shelf parts. Assembly lines for all 
components are in place; all that re- 
mains is to package and sell them. 
Howe also believes that his system 
still has a lot of room for improve- 
ment, and that that will impress pro- 
spective manufacturers. "We are 
studying an f/0.7 lens which doubles 
the light again, very fast lenses for 
larger tubes, cheaper convergence cir- 
cuits, and focal lengths that give 
packaging flexibility," he says. 

But Kloss thinks that his innova- 
tion has some advantages, too. Al- 
though the initial investment to set 
up a tube-making production line 
would be substantially higher, Kloss 
thinks that in the long run the price 
would be lower for the Novatron, since 
it needs no external lenses (except for 
one low-cost corrector). 

Tucker says that the only reason 
he's going to start selling his set at 
$5000 is to recoup some of the devel- 
opment and tooling costs. But he says 
his projection head is simple to make; 
the ultimate cost of a set should be low. 

Surprisingly, all of the three make 
similar estimates as to the selling 
price of their sets if and when they get 
into mass production. The figure, in 
terms of today's dollars, is about 
$1500, although initial prices would 
be somewhat higher. 


Home sets 

What will it take to make a success- 
ful home set? The makers disagree— 
and each outlines a set of desirable 
qualities clustered around his individ- 
ual approach. Kloss thinks the two- 
piece set with projector in the middle 
of the room and screen on the wall, 
much like the various Advent models 
he designed, will be most desirable. 
Many thousands of that kind have 
been sold. 

Tucker thinks it has to be a one- 
piece unit. "It can't stick out from the 
wall more than 28 inches," he says. 
"Preferably, it should disappear when 
you're not looking at it. It can't have 
exposed wires running toit (that elim- 
inates a projector in the middle of the 

Continued 
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MERGU 


At times like this, you Il be 
glad you own a Mercury." 

Because when it comes 
to sure, dependable power, 
Mercury is engineered for fail- 
safe performance. 


QUICK, SURE STARTS. 


The Merc exclusive solid 
state Thunderbolt" CD sealed 
ignition delivers up to 40,000 
volts of dependable starting 


power. Self-cleaning PermaGap" 


spark plugs fire a hotter, faster 
spark around 360° electrodes 
(they usually last for seasons 
instead of months). And your 
Mercury will never need an ig- 
nition tune-up for the life of the 
engine. 


carburetion is factory- 


more to Mercury 


SWIFT, SURE POWER 
TO GET YOU HOME. 


TROUBLE-FREE RUNNING. performance than going fast. It 


You can depend on Mercury means maximum boat stability 
to deliver smooth, full power and better handling through 
season after season. Because advanced lower-unit design. 
only Merc has THE MID RANGE MERCS. A Bites ire їигпіпо 
MerCarb" tixed-jet 40 TO 140 HORSEPOWER. Mele) ае 1:1: 
carburetion that auto- chance of cavitation 
matically meters the with Quicksilver" 
precise fuel/air mix- | Hi Rake™ cupped 
ture from idle to top propellers that bite 
speed. MerCarb and hold better than 
ordinary props. 

Fail-safe perform- 


tuned and never 


needs adjustment. | ance. It's engineered 
| into every mid-range 
BETTER _ Mercury outboard 
PERFORMANCE. from 40- to 140-horse- 


Mercury speed is | 
legendary. But there's 


power. At times like 
this, you shouldn't 
M settle for less. 


ds RCI 
| OUTBOARDS: 
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t a à 


_THE FUN MACHINES , 


. that work, too! 


e FUN TO RIDE! 


2 №. = These rugged off road vehicles 1 

iM. Р аге powered by 5 hp to 16 һр A 
; $e. American-made engines. 
m Engine is completely as- 99 
ab sembled, frame is welded f 
E and painted. You just bolt 9 
everything together 


ene ing. Ite | m ) 
it pric rom | . 
$399.95 and $799.95. MODELS 
For a FREE color SUPER TRYKE 


. brochure with complete detalls, write today to: 
"Сап Heald, ІПС. Dept. Ps-95, Р.О. Box 1148, Benton Harbor, МІ 49022 
From the largest Maker of axe and nd Tryke з їп nue World — апи пва, ш E 
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Here's everything 
you need tobea 
successful sign-maker. 


Now you can start your own sign-making business with the New 
Hermes Engravograph. This one versatile machine lets you engrave 
_ all kinds of attractive signs. Quickly, easily, and very profitably. 
` Signs for stores, banks, hospitals, you name it. The Engravograph is 
` no bigger than an electric typewriter, so you work almost anywhere. 
. And its cost is so small, it pays for itself in no time. You can learn to 
- operate it in minutes. 

‘New Hermes will also help get your business started. We'll cut all. 
sign materials to your specifications. i 
= And we stock all the sign materials | 

you'll ever need. New Hermes. The - 
-source for all your engraving needs. 
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Giant-screen TV 
[Continued] 


room). It’s got to look presentable as 
furniture. And you've got to be able to 
get it up stairs and through doors.” 

He says he will have a demonstra- 
tion set at the Consumer Electronics 
Show in Chicago in June that will 
have an 84-inch picture and won't 
be more than 30 inches deep. 

Howe has an ideal product in mind, 
too. “It should be comparatively unob- 
trusive, should be in one piece, and 
should sell for under $2000.” While 
there is a difference of opinion as to 
whether a one-piece or two-piece sys- 
tem is most desirable, this does not 
necessarily make one approach more 
likely to succeed than another. Any of 
the three systems can be built into 
either type of unit. 


How about brightness? 


All three claim they have enough, 
and after seeing them, I agree. Says 
Kloss, "We've got enough brightness 
now, and don’t have to talk in terms of 
foot-lamberts any more. We can be 
like the Rolls Royce salesman, who, 
when asked about horsepower, re- 
plied, ‘It’s adequate, Madam.’ ” 

Then why is Tucker trying to get 
more light—perhaps several times as 
much as the other two? At light levels 
now used, high-gain screens are also 
used to make the picture brighter. But 
the higher the gain, the narrower the 
viewing angle. Tucker wants to have 
so much brightness that he can trade 
some of it off for other desirable char- 
acteristics. For example, he might use 
a low-grain screen—perhaps even a 
flat movie-type screen. “You could 
view it comfortably from anywhere in 
the room, and you could roll it up and 
ship it cheaply,” he says. 

What size should a projection set 
be? Kloss thinks a 72-inch picture is 
desirable. Tucker says his projector 
will give you whatever size you 
want—an important point in favor of 
his set. Howe says 50 inches is ideal, 
but points out that with the three- 
tube refractive system the picture can 
be made any size. (Changing size can’t 
be done by the customer; a set will 
come adjusted and converged for the 
size screen with which it is sold. But 
the factory can use the same package 
to make sets with any size screen. ) 

What does the future hold? I dont 
see how any of the current crop of one- 
eyed monsters can survive. The new 
sets will be in the same price range, 
but far, far brighter and better. 
They'll be somewhat better than the 
current crop of three-tube systems, 
too, and far cheaper. So it's hard to see 
how those sets can compete once the 
new ones get on the market. 


All NEW from NRI! 
Learn professional appliance repairing at 
home for extra income or new career. 


Learn to service microwave 
. ovens, food processors, washers and 
dryers, refrigerators and freezers, 
blenders, vacuum cleaners, ranges, 
power tools, solid-state controls, air 
conditioning units and more. 

It’s the newest, most up-to-date 
home study course available. You 
learn to service and repair modern 
appliances the professional way. 
Learn to diagnose problems, use 
instruments and tools, get appli- 
ances working in a hurry. And NRI’s 
all-new Professional Appliance Ser- 
vicing Course gives you the training 
you need, right in your own home 
in your spare time. 


Includes the Tools You Need 

Your training includes quality 
tools and instruments, the ones 
you'll use to do actual servicing 
work. Depending on your course, 
they include a clamp-on ammeter with AC 
voltmeter...two sets of hand tools for both 
small and major appliances...even an 
industrial maintenance and appliance 
multimeter with special LED continuity 
probe, AC leakage probe, and thermistor 
temperature probe. 


E m 


m. 


Choice of Three Courses 

You can choose from three courses 
... the Specialist Course, which concen- 
trates on portable appliances and house 
wiring...the Professional Course, which 
includes major "white line" appliances 
such as washers, dryers, and ranges... or 
the Master Course, which has it all, in- 
cluding refrigerators and freezers, air 
conditioning units, microwave ovens, 
even heat pumps. 


Or look into these other growth fields 


Small Engine Repair 
The man who can service power mowers, 
garden tractors, chain saws, tillers, outboards, 
motorcycles and other small engines has plenty of 
opportunity open to him. NRI training includes 


tools, even a 3 1/2 HP engine you build as you learn. 


Basic or advanced courses. Check postcard for free 
catalog. 
Auto Repair 
and Servicing 

A good mechanic can work just about any 
place he wants to. NRI "hands-on" training covers 
what you need to know for a fast start in this high- 
demand field. Includes professional tools and in- 
struments for learning and earning. Approved by 
Richard Petty, NRI Automotive Consultant. Check 
card for free catalog. 


Ф : 
Free Catalog... 
No Salesman Will Call 
Mail the postage-paid card for free 
catalog describing the courses, tools, and 
lessons in detail. See how you can earn 
extra income, get a new job, even start 
your own business. There's a growing 
shortage of qualified appliance service 
technicians, and NRI can help you take 
advantage of the opportunity. Mail card 
today. : 


Air Conditioning, Refrigeration, 
Heating with Solar Technology 
Learn residential and commercial servicing 
with practical training that includes lessons on solar 
heating and heat pumps. Complete with professional 
tools. Master Course includes optional training at 
York Institute resident school at no extra charge. Two 
courses to choose from. Check card for free catalog. 
If card has been removed, write to: 
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NRI Schools 
McGraw-Hill Continuing 
Education Center 

3939 Wisconsin Ave. 
Washington, D.C. 20016 


Earn Up To 


) Hour < 
In 
YOUR dex ah) 


OWN 
SPARE 
TIME or 


FULLTIME | 


SHARPENING BUSINESS | ! 


On our 


30-DAY 


You risk nothing by accepting 
this offer to see how easily 
you can turn your spare time o 
into bi d Cash Profits with your 
own Complete Sharpening 
Shop. No selling . . . no pre- 
vious experience needed. Our 
famous Sharp-All and show- 
how instruction set you up to 
make $200, $500, $700 a 
, month CASH sharpening Saws, 
Knives, Scissors, Lawnmowers, 
Shop and Garden Tools... 
all cutting edges. 


Send for all the facts! 


Our Free Book tells 
how to start a profit- 
able, lifetime home 
sharpening business, 
how we help you grow, 
how we'll finance you. 
Sead for FREE details -mail coupon below or postcard TODAY: 


BELSAW SHARP-ALLCO., 700B Field Bldg. Kansas City, Mo. 64111 

No Obligation...No Salesman Will Call — 
‘YES, [_] BELSAW, 7008 Field Bldg. Kansas City, Mo. 64M e 
e please send me the FREE BOOK that gives full details. 


è 
* Мате 

ë 

® Address 
в 


* City-State dp 
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Plegge Print м 


EASY-TO-ASSEMBLE KIT 


ONLY F.O.B. 


| For.3'6" diam. Other diams. from 4' to 6' at 
comparable savings. All diams. adjust to 
| floor-to-floor hts. o 8' 1%” to 9 '6". | 


| (C) The Iron Shop 1977 


| People who've looked everywhere tell us there | 
| isn't another spiral stair around that touches | 
| our combination of pres and quality of mate- 

5 


rials and workmanship. We believe it! 
CALL C OR WRITE. FOR FREE = BROCHURE: 


[ To: The Iron Shop, Dept. 15-B, Box 128, 400 Reed Road, | 
| Broomall, Pa 19008 Our Tel: (215) 544-7100. 


= 


Street _ 


ay 


THE IRON SHOP 


MANUFACTURERS 


= State Zip 


Let Belsaw prove YOU can | 


FLEXIBLE FLAP SANDER 
Now! Heavy duty industrial GRIND-O-FLEX removes rust, 
sands paint, on most surfaces flat or contoured. Over 600 
inches of 1" wide abrasive cloth flaps bonded to safety 
steel flanges. Fits bench motors or portable drills. Re- 
stores like new finish to saws, tools, boat hardware. 


MERIT ABRASIVE PRODUCTS, INC. 
201 W. Manville, Box 5447, Compton, CA 90224 
ORDER No. 1K5, 5" dia. x 1" wide GRIND-O-FLEX 
With Ye” arbor hole and 4" chuck mount- 


ing adapter, Add $1.00 for postage and $625 
ъ handling. |] FREE Home Workshop Brochure 
+ 
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Sale on scarce dates 


Lincoln Cents—15¢ each 
7 18 


Minimum order: $1, Money-back guarantee. Plus price lists 
of U.S. coins. ADULTS ONLY. Circle dates and send 5 Littleton 
Coin Co., Dept TM-11, Littleton, New H shire 03561. 


12 U.S. STAMPS 
pom 50 TO 100 YRS. 0LD—25c 


| Including the first U.S. Commemorative, 
the Landingof Columbus, issued in 1893! 
And 11 different old U.S. Stamps issued 

between 1873 and et Plus our big list 
of stamp offers. Send name, addre 

and only 25€ to: MYSTIC STAMPCO.. (a 

Dept. 0-50, Camden, New York 13316. 
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Ma в: 
everywhere 
MUTA in a Kountry Aire 


recreational vehicle. 


Huntina, fishina, hiking or other great 
outdoor sports can be enjoyed even more 
when you have a comfortable Kountry Aire. 
There are 4, 23° mini motorhomes built 
for ease of driving and comfort. Travel 
trailers have a wind erasing slant-back 
front and tandem axle for touring 
anywhere. Fifth wheels tow the best of all 
RV's and are made for your pickup. Every 
Kountry Aire is self-contained for 
independence, desianed for looks and built 
to go for thousands of miles, making 
everywhere YOUrS. 


Where the going АА, 


is great! | ENS 


SPARE TIME INCOME? 
SELL KNAPP SHOES! 


Sell famous Knapp Cushion Comfort 
Shoes full time or part time to supplement 
your income. Enjoy the financial success 
and security you've always dreamed about. 
Millions of repeat customers. Eam higher 
commissions plus bonuses. No investment. | 
Free selling and training kit to get you | 
started. America’s No. 1 company in the 
direct selling shoe industry. Write: Knapp 
Shoes, Dept. L 611, Knapp Centre, Brockton, | 
Mass. 02401. | 


E> KNAPP 


The more for the money shoe. 


TRANSFORM YOUR VW 
Into A UNIQUE-PICK UP 


* One weekend home installation using hand tools, 
* No torch cutting, welding or mechanical changes. 
® Kit includes molded body parts & all needed hardware. 


Send $1 for information & color brochure 
$5 for instructions & templates 


DEPT. 46 312 EAST 17TH 
KANSAS CITY, MO. 64108 


DOITIUS 


YOURSELF 
FINE GRANDFATHER 
CLOCK KITS 


STARTING UNDER 


(including movement 
and dial) 
е Factory direct 
prices 
® Heirloom quality 
e Solid 3/," hard- 
woods: black wal- 
nut, cherry, ma- 
hogany, oak 
* Easy to assemble, 
parts pre-cut 
® Solid brass West 
German chiming 
movements 
e Money back 
guarantee 
e Prompt shipment 


MASTER CHARGE and 
BANKAMERICARD/VISA 
ACCEPTED 


Write for FREE 
color catalog 


EMPEROR?’ 


CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. 929 Emperor Industrial Park 
Fairhope, Alabama 36532 
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ALFA ROMEO 62-76 for al! mdis, except Altetta PR 
AMC AMBASSADOR 68-74 covers all models |... sss 

AMC PACER 75.77 covers all тофеі ess ssl 
ARROW, PLYMOUTH 76-77 for all models 
ASPEN, DODGE 76-78 for all models... 
AUDI 100 70-76 for all models inc 10015 


AUDI FOX 73-78 covers all models 
AUSTIN AMERICA 68-71 covers all models 


AUSTIN HEALEY 100/4 reprint of factory manual ............. 
AUSTIN HEALEY 100/6, 3000 56-68 all models ... 


AUSTIN MARINA 71-75 sedan and GT moaels 


BLAZER, CHEV 53.77 for all 2 & 4 whl dr mdis aaa 


BMW 1600 66-73 covers all models .... _ 
BMW 1800 54.71 covers all models ..... 


BMW 2000, 2002 66.76 covers all mdis inc CA, CS, TII | PESE 


BMW 320 75-77 ior all models inc 316 |. 
BMW 2500, 2800, 3.0 all mdis inc Bavaria & cs . zs 


BOBCAT, MERCURY covers all models thru 76 


BRONCO, FORD 66-77 all 2 & 4 whi drive models ................... 


o give year .......... 
CADILLAC 63.74 all models exept El Dorado. sese 


CADILLAC 61-63 factory shop manual 


CADILLAC 1976 factory shop manual 
CAMARO 67.78 covers all 6 & VB models 


CAPRI 70-76 for all 2000. 2600, 2800 пм... 
CHALLENGER 70.72 covers al! 6 and VB mdis |... 


CHARGER 67.70 for all models me 500 & К/Т... 
CHARGER 71-75 covers all models. . 


CHEVELLE 64-77 inc Monte Carlo, El Camino sss 


CHEVETTE 75-78 covers all models 


CHEVROLET 49.54 reprint of factory shop manual 
CHEVROLET 68-77 for all full size models 


CHEVY 11 62-77 covers ай 6 & VB models а... 


CHEVY LUV 72.77 covers all models 


CHEVY PICK-UPS 70-78 all models to 3/4 ton... 


CHEVY VANS 67-76 all models and GMC vans 


CHRYSLER 55.71 all mc Newport, 300, New Yorker .................. 
„уе year sa 
CITROEN ID, DS 67-73 for all mdis 19, 20, 21 s s 
CITROEN SM reprint of factory service manual ._.___...._............. 


CHRYSLER 75.77 factory manual . 


COLT, DODGE 71-77 covers all models ................... 


COMET 60-65 covers all models... aE: 


COMET 70-77 covers all models ...... 


CORONET, DODGE 71-75 covers-all models noo 
CORVAIR 60-69 covers all models аа 
CORVETTE 57-64 covers all models ................................................ 


CORVETTE 65-71 covers all models. 


CORVETTE 72-76 al 327, 350. 427. 454 models .................. 


CRICKET PLYMOUTH 70-73 also covers Avenger ........................ 
DART £ DEMON 55.72 covers all models _................................... 


DART & DEMON 68.76 covers all models 


DATSUN 8210, 1200 68-76 covers all models -a 


DATSUN 2402/2602 70-74 covers all models 
DATSUN 26027, 2807 75.77 covers all models 


DATSUN 510 68.73 covers all sdn & wagon mals .... ... 


9583 DATSUN 610 68-76 covers all models 


0935 
9472 
1258 
9297 


1145 


0743 
0985 
1775 
1773 
1772 
1763 


7125 
8726 
9622 
8859 
1712 
1707 


1711 
1706 
0791 
1708 
0680 
8358 


9411 
9652 
9666 
6354 
9423 
0734 


1153 
9803 
0827 
B425 
5104 
5106 
1071 
8491 


DATSUN 710 73-77 covers all models 


DATSUN 73.78 includes FIO, 2005X & TE jure 


DATSUM 311 1600/2000 SPL & SRL models 


DATSUN PICK-UP 68-77 all 521, 620. Lr! Hustler mds... 


DODGE 55-71 all inc Coronet, Monaco, Polara ..... 
DODGE 72-77 for all Monaco & Polara models |... 
DODGE RAMCHARGER 74-75 covers ай models |... 


DODGE PICK-UP 65-75 service/maintain all 2-whi drive ... 
1 DODGE PICK-UP 65-75 service/maintain all 4ewhl drive us 


DODGE VANS 67-77 al! 100, 200. 300 mdls & Plym 


DUSTER 70-76 for all models inc, Scamp 
FAIRLANE 62-70 covers all models .. 
FALCON 60-63 covers all models |... 


FALCON, FORD 6 64-70 covers all &-cyl models... 


FALCON, FORD VB 65-71 covers all VB models .... ; 
FIAT 124 67-77 all inc sdn, sta wen, TC, spel 


CHILTON AUTO REPAIR 72-79 for all American cars 


CHILTON AUTO REPAIR 69-76 Reg $12 95, Special 0... 


CHILTON AUTO REPAIR 68-75 Reg. $12.95, Special 
CHILTON AUTO REPAIR 66-73 Reg. $10.85, Special 


CHILTON AUTO REPAIR 55-72 Reg. $10.35, Special eu 
CHILTON AUTO REPAIR 54-63 for all American сам... 


AUTO AIR CONDITIONING... serece & repair all ... 
TRANSISTOR IGNITION SYSTEMS covers them all ,, 


HOW TO TUNE YOUR CAR good for all cars sss | 
GM DIAGNOSIS MANUAL for all GM-buit cars ......................... 
BASIC AUTO REPAIR MANUAL a must for any car .................. 


BASIC BODTWORK А PAINTING 


BASIC CARBURETORS & FUEL SYSTEMS .................................... 


BASIC CHASSIS, SUSPENSIONS, BRAKES .. 

BASIC ENGINE HOTRODDING .. ... —Á 
BASIC IGNITION & ELECTRICAL SYSTEMS . ЖАШ 
BASIC AUTO TROUBLESHOOTING for all cars ............ 


BRAKE SERVICE GUIDE for repairing all types & makes - 


HOLLEY carbs, all 7 & 4 bbi.. tune & rebuild * 
ROCHESTER carbs, all inc AMW Quadrajet 

SOLEX CARBURETORS ail | 
SU CARBURETORS iune & rebuild all to 1976 . 


STROMBERG CD CARBS tune rebuild all to 1976 j SI татар: 


WEBER DCOE overhaul manual 
WEBER CARBURETORS theory & design 


WEBER CARBURETORS tuning & rebuilding all... 


AUTOMOTIVE REFINISHING best paint book уе! 


MINOR AUTO BODY REPAIR step by step how to 
{һе best ................... 


AUTOBODY REPAIRING & REPAINTING 
GLASS FIBER AUTO BODY construction & repair... 


CREATIVE CUSTOMIZING how to do-it like а рео... i oe d 
PRACTICAL ENGINE SWAPPING how to do it right _.................... 
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i. 96.95 


REPAIR & SERVICE MANUALS 


$14.95 
$8.95 
$6.95 


$5.95 


$5.95 


$17.95 
„46.95 


| TOTAL SERVICE MANUALS are digests of official 


- Know your car inside and out. 


Know how to fix it...to tune it...to service it. 
keep it running right, The TOTAL SERVICE MÁS. 
UAL for your car will show you how to do everything 
from a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS 


7118 FIAT 124 SPORT 66-75 for coupe & spider mdis s. 


9640 FIAT 128 69-77 for all models inc SL & Вау... $8.95 
8742 FIAT 131 75-77 covers all Mirahor models ... s... $99.95 
1201 FIAT 850 64-74 all sedan, coupe & spider mdls ...... ..... $9.95 
0399 FIAT X1/9 73.77 = e" mlt... ‚359.95 
1073 FIESTA, FORD covers all АРРАН 59.95 
0675 FIREBIRD covers all madeis—6 7-74 etl rk: 
1149 FORD 55-6? all inc Galaxe, LTD, Custom & wagons css 99.95 
0872 FORD 68-77 Inc Galame LTD. Custom, XL & wens s... $6.95 
9369 FORD COURIER 72-77 covers all models imported .. $8.95 
8205 FORD PICK-UPS 70.78 for all models to 3/4 ton 0... $7.95 
8204 FORD VANS 66-77 Econolne, 100, 200. 300 тий |... $7.95 
9436 GRANADA, FORD 75-77 covers all models оо. O95 
8677 GREMLIN & HORNET 71-77 covers all 6 & V8 models 2222.98.95 
0644 HONDA 360, 600, Z— all models 59.95 
£095 HONDA ACCORD 76.77 . $9.95 
865694 HONDA CIVIC, CIVIC СМСС 73.76 covers all models „. $9.95 
9539 HORIZON, PLYMOUTH 1978 factory shop manual $19.95 
£206 INTERNATIONAL SCOUT 67-73 BOO, A, B, Н тав ........... $7.95 
8565 INTERNATIONAL 62-75 tune & maintain all mols ........ $6.95 
1207 JAGUAR XK120, 140, 150 48-61 aiso Mk 7.8.9 .... шаи E. 
0924 JAGUAR 55-69 sin madis 24 34, 38, 240, 340... $9.95 
1263 JAGUAR E-TYPE 51-72 for all 6-cyl models ои: 19.95 
9612 JAGUAR E-TYPE V12 71-74 covers all models. $9.95 
9399 JAGUAR XJ6 68-7? covers all models. ‘ais $9.95 
9617 JAGUAR XJ12 72-77 for all models inc Daimler... $9,95 
1291 JAVELIN & AMX 68-71 covers all mois ince SST ss 98.95 
9769 JEEP 50-65 for 4 & 6 cyl station wagon & pickup . ooo 914.95 
B207 JEEP 66-74 Wagoneer, Cherokee, Commando |... $7.95 
9805 JEEP WAGONEER J-series with 230 oht eng $14.95 
9806 JEEP UNIVERSAL CJ-2A reprint factory manual $14.95 
0509 JEEP 53.76 tor all CJ-3, CIS, CJ-5 models оц t: 
8856 JEEP FC150, 170 covers all front cab models |... $14.95 
8739 JENSEN-HEALEY reprint of factory manual $19.95 
1719 LANDROVER 1, 2 48-61 for ali models .. .$9.95 
1254 LANDROVER 59-76 covers 2. 2А, 3 gas & diesel models 99.95 
1149 LINCOLN 55-70 covers all models а. 909.95 
9773 LINCOLN 71-77 all models inc Versailles .......... .$9.95 
8190 MATADOR, AMC 71-74 covers all Б & VB models | $6.95 
0481 MAVERICK 53-71 6 cyl. 170. 200. 250 cu in eng. $6.95 
B211 MAVERICK 72-77 covers all models a $9 
0370 MAZDA RX2 70-73 covers sedan & coupe mds. $9.95 
0371 MAZDA RX-3, 100 70-74 covers all models .$9.95 
0444 MAZDA 71.78 includes RX4, RX7 & GLC Pm $7.35 
0880 MAZDA PICK-UP 72-75 В-1600 & rotary eng mols. $7.95 
0593 MAZDA 808, 818 72-75 covers al! models Md $9.95 
0573 MAZDA 1500, 1800 67-74 covers all models |... 553.95 
1009 MERCEDES-BENZ 190 59-68. B. C & 200 models .... 99.95 
1027 MERCEDES-BENZ 57-67, 19051, 1900, 300d, 600 96.95 
1746 MERCEDES-BENZ 220 59-65 covers all mais .$9.95 
9483 MERCEDES-BENZ 220 68-72 mols except Diesel $9.95 
1747 MERCEDES-BENZ 230 63-68 inc. 2305 & SL $9.95 
1748 MERCEDES-BENZ 250 65-68 covers all models sse $9.95 
9484 MERCEDES-BENZ 250 59-72 covers all models |... $9.95 
9485 MERCEDES-BENZ 280 68-7? covers all models... $9.95 
0416 MERCEDES-BENZ V8. 280, 300, 350, 450 mis . $8.95 
B439 MERCEDES-BENZ 58-76 tune-up all inc 240D ........ $8.95 
1148 MERCURY 55-70 covers all models ... EINE: . $9.95 
9773 MERCURY 71-77 for all models inc Cougar ....... $9.95 
1105 MG TA, TB, TC, TD, TF 36.55 . $9.95 
0858 MG MIDGET 58-77 covers all models ..... p 959.95 
1106 MGA, MGB 55.58 covers all models inc twin cam $9.95 
1720 MGB, MGBGT 69-77 all roadster & coupe models ..., 99.95 
£396 МОС reprint of factory manual . ... .. APR $19.95 
0917 MINI 53-75 covers all models inc Mini- Cooper NP $9.95 
9436 MONARCH, MERCURY 75-77 for all models $6.95 
1109 MORGAN 36-77 covers all d-cy! models $9.95 
98765 MUSTANG 6 65-72 covers 200 & 250 engines... $9.95 
0479 MUSTANG V8 65-73 covers all models е $9.95 
B272 MUSTANG 11 74-76 covers al! models $8.95 
8187 МОМА 69.77 covers all 6 & V8 models .............. $6.95 
7107 OLDS CUTLASS 70-77 covers all inc 442 models $6.95 
0678 OLDSMOBILE covers all models—55-74 _. $9.95 


0789 ENGINE SWAPPING loaded with latest ideas & swaps ...... 


0541 MODERN DIESEL CARS describes all models now sold 5.95 
7128 DIESEL, How to convert your car, van, pickup to $5.95 
1017 AUTOMOBILE ENGINE REBUILDING .. $13.75 
0959 AUTO RESTORATION GUIDE bgges! ever published $14.95 
0995 CAR INTERIOR RESTORATION useful for all cars $3.95 
0906 OLD CAR VALUE GUIDE latest edition $6.95 
8474 BYPASS EMISSION CONTROLS 71.77 GM cars... .. .$8.95 
1243 CHEVY, RACING THE SMALL BLOCK ... super performance . $5.95 
842] CHEVROLET RACING ENGINE how to build н 95.95 
8125 CHEVY SMALL BLOCK, how to rebuild -ue $5.95 
9409 CHEVY SMALL BLOCK, How to hotrod ....... $5.95 
58402 CORVETTE PARTS BOOK 53.72 every part, pics. zs $24.95 
8123 CORVETTE PERFORMANCE tuning. racing, tests, more $9.95 
1066 CORVAIR ENGINES, How to hotrod .. ; $5.95 
0946 FORD SMALL BLOCK, How to rebuild udi $5.95 
0735 SUPERPOWER - turbo & supercharging. fuel mtn $5.95 
9410 TURBOCHARGERS, How to select & instal $7.95 
5117 DESIGN & TUNING COMPETITION ENGINES $14.95 
8422 AUTO AERODYNAMICS engineering fundamentals... ..... $6.95 
848] BUILDING A RACE CAR picture by picture .. $5.95 
8441 HOW TO MAKE YOUR CAR HANDLE street/track o 82.98 
8658 AIRCOOLED ENGINES MANUAL all 1 & 2-cyl over 15 cid . $7.95 
9419 SMALL ENGINE SERVICE MANUAL all 1-cy! under 15 cid $7.95 
8050 LAWNMOWER service & fix all popular makes .. oos, 84.95 
0555 SNOWMOBILE MANUAL 70 makes, 300 mais thru 1975 $7.95 
9807 HEAVY EQUPT REPAIR dozers. backhoes, cranes, etc. $15.00 
0135 MOPED SERVICE & REPAIR all makes & models $6.95 
0557 CHAIN SAW SERVICE MANUAL for top 34 makes $7.95 
8006 WASHING MACHINES fix all makes & models $4.95 
8728 SOLAR HEATING & COOLING how to get it free . _..... $4.95 
0585 PRICE GUIDE, NEW CARS lates! ed, inc dealer costs __. $1.95 
0586 PRICE GUIDE, FOREIGN CARS latest ed, inc dealer costs $1.95 
0587 PRICE GUIDE, USED CARS latest edition m $1.95 


factory workshop manuals. Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 
information plus hundreds of the best pictures, dia- 
grams, and specifications. 


SATISFACTION GUARANTEED OR TOUR MONEY BACK 


0008 OLDSMOBILE 75.77 factory тап. give year 
9539 OMNI, DODGE 1978 factory shop manual 


1724 OPEL KADETT 62-73 1000, 1100, 1200 models 

1752 OPEL KADETT 67-73, 1500, 1700, 1900 mdis  . . 89.95 
0859 OPEL 1900 MANTA 70-74 covers ali coupe mdis .. ......... ... ... 99.95 
8273 OPEL 75.77 covers all models imported $9.95 
9589 OPEL GT 68-73 covers al! 1900 models $9.95 
9872 PEUGEOT 304 covers all modeis—70-73 .59.95 
1546 PEUGEOT 404 60-75 covers ali models... > „$9.95 
0876 PEUGEOT 504 68-74 includes diesel models... 5.57.95 
7124 PEUGEOT 504 68-76 for all gasoline models .................... . $59.95 
04832 PINTO 70-73 covers all models . . $6.95 
0893 PINTO 74-77 covers all 4 & V6 models .... „ $6.95 
1145 PLYMOUTH 55-71 all inc Belvedere, Fury. Satelite . oe LE 
0874 PLYMOUTH 72.76 Fury. VIP, Gran, Suburban mdis ............ . .. $6.98 
0676 PONTIAC 55.74 ali inc Catina. B'ville, Vntura idi .$9.75 
0489 PONTIAC TEMPEST 68-73 ail midis inc GTO, Le Mans .... $6.95 
1650 PORSCHE 356 57.65 covers A, B & C models s sss $9.95 
8518 PORSCHE 911 65.73 for all models i s. 99.95 
8173 PORSCHE 911 74.77 includes М, ©. Targa, Carrera s. $9.95 
1590 PORSCHE 912 65-69 with 1582cc engine Soc caca: 99.95 
9834 PORSCHE 914 70-76 all models inc 914/6 |... s.s 89.95 
0993 PORSCHE 924 76.78 hie ARTES ERED . $8.95 
8208 RAMCHARGER, TRAILDUSTER 74-75 ali models $7.95 
8190 REBEL 67-70 covers al! 6 & VB models „ $6.95 
0372 RENAULT 5 72-77 for al! models inc Le Car ,, $9.95 
1224 REMAULT B, 10 62.72 covers all models inc 1100 . 359.95 
0645 RENAULT 15, 17 all TL, TS modeis—71-76 ... $9.95 
0395 ROADRUNNER & SATELLITE 68-73 all models 0. $6.95 
8650 ROLLS-ROYCE Silver Cloud, Bentley 5, 52, Phantom W ............§34.95 
1129 ROVER 2000 63-75 for all models inc 2200... iM MP $9.95 
9493 SAAB 95, 96 66-75 covers all V4 models . $9.95 
1759 SAAB 99 69-71 covers all models ..... $9.95 
0750 SAAB 99 72.76 for all models inc EMS . . $9.95 
8440 SAAB 67.76 covers all models inc Sonnet . , 58.95 
1088 SPRITE 58.71 covers al! Mk 1, 2, 3 & 4 models . -59.95 
8058 SUBARU 70-77 covers all models ...... aii MISMA 
0853 SUNBEAM ALPINE 55-56 МКІ, 2, 3. 4 & Raper BENE 49.95 
0845 SUNBEAM TIGER reprint of factory shop manual .. $14.95 
0489 TEMPEST, GTO, LE MANS 68.73 all models 5. $6.95 
9773 THUNDERBIRD 71.77 covers all models $9.95 
8189 TORINO 68-78 all models inc Elite, Ranchero ................................ $7.95 
0912 TOYOTA CELICA 70-77 covers all models imported ............ ......... $9.95 
7127 TOYOTA COROLLA 68.74 for all models $8.95 
3812 TOYOTA COROLLA 75-77 all including Sspeed ..... .... 59.95 
7132 TOYOTA CORONA 68.76 covers all 4-cyl models ......... . $8.95 
0754 TOYOTA CORONA Mk 2 72.74 for all 6 cyl mdis. $9.95 
0647 TOYOTA HI-LUX 68-77 covers all pick-up models , $8.95 
8574 TOYOTA LAND CRUISER 66-77 covers all models . 59.95 
0587 TRIUMPH STAG 70-74 ! ‚ $9.95 
0861 TRIUMPH SPITFIRE 62-68 covers all models... .... . 99.95 
1200 TRIUMPH SPITFIRE 69-77 covers all models ........... $9.95 
0852 TRIUMPH GT6 coupe 66-74 mage art E CA AAA Lr poet $3.95 
0927 TRIUMPH TR2, ТЕЗ, TR4 52-67 for all models |... $3.95 
0853 TRIUMPH TRS, TRG, 67.74 all mdis inc TR250 $9.95 
86593 TRIUMPH TR? 75.77 n $9.95 
8192 VALIANT 68-76 all mdls inc Scamp, Signette : . $6.95 
0567 VEGA 72-73 all 140 CID & GT 140 CID modets $6.95 
ORB4A МЕСА 74-77 covers all models $6.95 
9404 VOLARE, PLYMOUTH 76-78 for all models $6.95 
1227 VOLKSWAGEN BEETLE 54-67 for all mdis inc K-G $8.95 
8456 VOLKSWAGEN BEETLE 68-71 al! mals mc Ко... $8.95 
7201 VOLKSWAGEN BEETLE 72-77 al! mdis inc K-G , .$7.95 
6010 VOLKSWAGEN RABBIT 74-78 all inc Diesel $14.95 
8695 VOLKSWAGEN SCIROCCO 74.77 $9.95 
9716 VOLKSWAGEN BUS 54-70 for al! models $9.95 
1125 VOLKSWAGEN BUS 71.76 for all models $8.95 
0837 VOLKSWAGEN TYPE-3 62-73 squareback, fastback $9.95 
9639 VOLKSWAGEN 411 68-72 covers all E. L, LE mdis $3.95 
5778 VOLKSWAGEN 412 71-73 covers all models $9.95 
8748 VOLKSWAGEN DASHER 74.78 covers all models $14.95 
9444 VOLVO P1800 50-73 all models inc E & ES $9.95 
1722 VOLVO 122 61.70 tor al! models inc GT $3.95 
1754 VOLVO 142, 144, 145 66-74 for all models nz S & E $9.95 
8517 МОМО 164 68-75 all models inc fuel injection .. 9.95 
3729 VOLVO 242, 244, 245 75.78 tor all inc fuel inj $9.95 
8311 VOLVO 264, 265 75-78 for all inc fuel injection... $9.95 


181 Glen Ave.. 
Sea Cliff. NY 11579 


CARBOOKS, INC. 


Ё 1 
Е Address Я 
B cio li 
Ё State Zip 

8 
77 1 enclose full payment phone orders (516) 676-8043 


Charge Books shipped to all parts U.S.A. & Canada. 


i O American Express О Visa O Mastercharge ü 


Card P90 y 


number 
BOOK NO. TOTAL Ё 


Ш PLEASE PRINT А 
[| NAME AND ADDRESS TOTAL |$ 


Sharpen your 
chain saw like a 


This 

revolutionary IN 

chain saw sharpener ™ 

grinds a razor sharp 

edge on any size chain 

saw using a specially made 
grinding wheel. All you supply 
is a 4" electric hand drill. The 
Pro Sharpener* assures the 
correct grinding angle and a 
built-in gauge maintains the 
proper guide height. 


P.O. Box 1137 
Newington, Ct. 06111 


|! Please rush — 

| $1.95 postage and handling per unit ($3.00 outside 

The Pro Sharpener produces | U. 20097 check, money order or Master Charge. 
No 8. 


a ground edge—much sharper 


M.C.&. — $1111 à Exp. Date 

than a filed edge. Comes com- | Conn. Residents add 7% sales tax. 

plete with three grinding aie 

wheels (enough for up to 30 State =, 0 NN 


City 
| Important: To insure correct grinding wheel size 


| Indicate your Chain Saw Mfg. 
Saw Model: .— 


sharpenings) plus a hand file 
adapter. 


"Patents pending 


Е 


keeping 1 уои in touch with technology... 
The Understanding Series" from 


Five self-paced, easy-to-understand books for 
the reader who wants to learn about electronics 
technology, but can't devote years to the study. 


Understanding Microprocessors. 

250 pages. Available June 1979. 

For the newcomer to microprocessors. 
t What they are, what they do, how 
they work. 

Understanding Calculator Math. 224 
pages. Loaded with practical elec- 
tronic calculator applications. 


Pro Sharpener(s) at $12.95 each plus 


| 30 Day Олсон ба я money back guarantee, PS-59 


Rockwell Bloc Sander— 
Palm grip Ign for опе hand 
use, Thumb control switch, off- 
set pad for 4 way flush sand- 


E oue UAE m кы 
Bearing " Orbit. 
Direct Motor to pad des езп. 


to 
Pad size 4Y4” x 4Vs'", Add $2.00 
for ког оронно. Кед. $69.99. sl 


j SILVO (BRAND NAME) TOOL CATALOG 
f THOUSANDS OF EXCITING TOOL VALUES: 


Hellos, Wellsaw, Plumb, у, 

19014, Crescent, Vise-Grip, Audel Books, unimat, 
Wise Channel-lock, General, Pony Clamps and 
> many Nationally Advertised brands of tools and 
supplies. We ship Coast to Coast at prices hard 
sto beat. Send $1.00 for our big SILVO TOOL 
CATALOG today. 
= س‎ ES jim ES гечи ттт шы 


SILVO HARDWARE CO. 


à 107 Walnut St., Dept. PS9-5, Phila., Pa. 19106 


NATURAL HYDROPONICS 


N E W Method of growing your own 
vegetables. NO SOIL — NO WORK. 
It's automatic. Send $2.00 for Catalog. 


e ЭТКЕ 
Aqua -Ponics.;. Sage 
17221 East 17th Street, Santa Апа 
California 92701 Dept.F (714) 541-5169 


DEALERS WANTED 


FOOL YOUR FRIENDS. NOVEL & USEFUL. PUSH 
THE BUTTON AND COMB BLADE SPRINGS OPEN. 
9" OVERALL LENGTH WITH LOCKING DEVICE. 
MODEL . M-10-PB $2.95 EA. plus 30€ postage 
WESTBURY SALES CO. 373 Maple Ave. 


| Westbury, N.Y. 11590 PB-5-PS 


Texas Instruments. 


Understanding Solid-State Electronics. 
New 3rd edition. 270 pages. Simple 
building blocks for learning solid- 
state behavior. 


Understanding Digital Electronics. 
265 pages. The world of today's digital 
devices made easy. 


Basic Electricity and DC Circuits. 
1026 pages. Learn all about DC Cir- 
cuits — simply, easily. 


80103 
а= س‎ 
[| LCB- 4023 Understanding Microprocessors. Mail check or money order to Texas Instruments, P.O. Box 3640, 0 | 
| New... available June 1979 $ 4.95 M/S84, Dallas, Texas 75285. Orders in Continental U.S. shipped | 
[] LCB-3321 Understanding Calculator Math 9 3.95 prepaid. Foreign orders: Prepaid funds in U.S. dollars only. | 
| [1 LCB-3361 Understanding Solid-State Electronics. Include shipping costs. 
| New 3rd edition $ 3.95 | 
| LILCB-3311 Understanding Digital Electronics $ 3.95 — | 
| LILCW-8161 Basic Electricity and DC Circuits $19.95 | 
| Add applicable sales tax (except AK. DE, НІ, MT, NH, OR) ere ee | 
| SPECIAL OFFER: " 
| Purchase any two books and save $ .50 iY SUME 2р | 
| Purchase all five and save $2.00 Limited time offer. Prices effective January, 1979. Subject to change without notice. | 
| 
| TEXAS INSTRUMENTS | 
] © 1979 Texas Instruments Incorporated INCORPORATED P5579 | 


ir —— . —— —.— 
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| 10 DAY FREE TRIAL COUPON 

| POPULAR SCIENCE BOOKS resp 
- Box 2018, Latham, М.Ү. 12111 

| Please rush — copy (ies) of HOME ENERGY 
! HOW-TO (No, 119) to me. 

O 1 enclose $9.95 now for each copy ordered, 
| (You will pay delivery charges.) 
| 

| 

| 

i 

і 

і 

I 

і 

\ 

і 


Г] Bill me later for $9.95 for each copy ordered 
plus delivery and handling charges. 


Name 
Address 


 —— eS PS — 
Money back within 10 days if not fully satisfied. 


- — UU" „чч == ГЕТ € e a a ШЫР GA o GR HR a — o ШЕШ a ШЫН ШЕШ ЫШ a P CR 


See how easy it is to ' 
produce your own energy — 
dramatically cut fuel 
and electricity use. 


conserve energy easily and in- 
expensively. How to produce 
your own energy sources. 
Up-to-the-minute research by 
alternate energy authority and 
Popular Science editor A. J. 
Hand shows you how to up- 
grade your home insulation, 
cut fuel and electricity use (and 
bills!). For 10 days, without 
charge, this definitive home- 
owner's energy how-to handbook is yours 
to read and use. 

The book is divided into two parts. Part 
I concentrates on the ways you can conserve 
energy through living habits and home 
modifications. 

Tackle insulation first. Initial expense 
is low, the effectiveness lasts for years. Get 
step-by-ste instructions for insulating with 
urethane foam, ureaformaldehyde (you 
shoot it from a gun), mineral wool, styro- 
foam, vermiculite, perlite, and more. 

Get pros and cons on the different types 
of caulk, learn where caulking is needed, 
how to prepare the surface, how to caulk. 
Get the same type of detailed directions on 
weatherstripping. 

See how to double or triple glaze your 
windows to cut heat loss. How to clean, rest, 
change a thermostat. 

Learn exactly how to cool your house 
efficiently—with air conditioning, ventila- 
ting, a roof sprinkler, even a lighter roof 
color. 

Part II describes ways you can harness 
alternate forms of energy. Build your own 
solar, wind, water power systems. Produce 
energy with solar collectors, wind and water 
generators, biofuel plants and woodburners. 


: —— m 


Learn about all the latest non-polluting en- | 


ergy systems—the theories, the techniques, 
the materials (by brand name, with address- 
es!), the actual step-by-step how-to that'll 
help you meet the ever-increasing prices of 
conventional fuels comfortably. 

You'll be amazed how easily you can 


create a completely energy-efficient environ- 


ment with the help of 
HOME ENERGY 
HOW-TO. Take ad- 
vantage of this trial 
offer from Popular [; 
Science now... Clip B 
and mail the coupon " 
above to get your f$ 
copy right away! = 


AN ORIGIN 
POPULAR SCI ENCE 
BOOK Р 


EASY-TO-FOLLOW | 
SHOW-HOW $995 
ILLUSTRATIONS 


TAKE THIS BOOK FOR 10 DAYS FREE 


ae A— | | 


Learn hundreds of ways to | 


10 DAY FREE TRIAL COUPON 


POPULAR SCIENCE BOOKS "e 

Box 2018, Latham, N.Y. 12111 

Please rush. copy из о of DE CRISTOFORO'S 

РОМЕ ЕТЕ BOOK 0 R TOOLS (No. 084) 

0 me 

Г]! enclose $14.95 now for each copy ordered. 
(You will pay delivery charges.) 

О Bill me later for $14.95 for each copy ordered 
plus delivery and handling charges. 

Nam 

Addres — 

City. = 


“ай... I و‎ 
Money back within 10 days If not fully satisfied. | 


Г. гу ELI 


PLUG IN? 


Whether you want to do fancy 
power tool work, routine jobs, or 
even if your workshop is still in the 
planning stages — R. J. DeCristo- 
foro is the man to talk to. 


Plug yourself into some of the most 
ingenius uses for electrical power since 
the light bulb. 


In this superb 
book, “the outstand- 
ing tool authority in 
the world,” (R. R. 
Stevenson, Popular 
Science Magazine), 
not only shows you 
the orthodox uses of 
sander, drill, saw 
and 18 other power 
power tools, but he also uses his amaz-. 
ing creativity to double, and even triple 


the jobs any tool can do. When he stands | 


in front of a table saw, it becomes a drill, 
sander and lathe too! How? It's all in 
DeCRISTOFORO'S COMPLETE 
BOOK OF POWER TOOLS. 


Simple cuts to kerf curves 


Here too are secrets that will launch you 
into projects you thought only the pros 
could handle. You'll learn "kerf curving," 
the easiest method around for bending 
wood without steaming it. Cutting true 
miter joints, dovetail, rabbet and other 
joints is a cinch if you know the tricks, 
and here's where you get them. 

Ripping, squaring board, leveling, ta- 
pering, extensions, compound angles, 
slots, dadoing, notching, patterns — you 
name it and quick as a jackrabbit you'll 
be doing it on your 
power equipment. 

You say you're 
just beginning with 
power tools, want 
to add to your shop, 
or want to replace 
a tired machine? 
Here's what to look 
for when buying, 
plus how to main- 
tain уйш valuable 

t 


TAKE THIS 
BOOK FOR 
10 DAYS 
FREE 


Over 1500 how- 
to photos and 
construction 
plans...448 big 
8" x 10" pages... 
tables and charts 
...апа much 
more! 


BE A 
CHIMNEY SWEEP 


Your Own Business: A chimney sweep can clean a chimney 


with the August West" System in one hour. Natianally, the average 
charge is $40.00. Many sweeps are making over $1,000 per week! 


A Growing Need: 

The energy crisis has 
resulted in a dramatic 
increase in wood burning. 
Wood smoke deposits Пат 
mable creosote in chimneys. 
Regular cleaning is necessary 
lo prevent fire damage. 


The August West" System: 
More sweeps use i! than any other method in 
the country. 


Send for our free booklet, or call TOLL FREE 
any time and ask for "The August West d 


800-648-5311 -4 


.. August West Systema, Inc. 
Baa 6653 РЗ, Westport, CT 06880 


DO YOUR OWN CONCRETE 


WORK AND GET PRO 
RESULTS EVERY TIME 
A Popular 


Build cement floors, patios, walls, 
Science 


driveways and dozens of other 
jobs with the detailed, step-by- ! 
step plans in HOW TO WORK o el 
WITH CONCRETE AND T 
MASONRY. | 

Learn to build strong, 
level forms. Find out how 
to buy, mix, cure, pour and 
trowel cement, plus how 
to get interesting designs 
and textures. Much more! 
Over 200 photos make it 
easier than ever. 

To order, send check or : 
money order for $3.95 to: {ү 
POPULAR SCIENCE BOOKS : 

Dept. P95P, Box 2018 
Latham, N.Y. 12111 


10-DAY FREE. 
TRIAL COUPON | 


sj of HOW TO BUILD | 


POPULAR SCIENCE ces 

Box 2018, Latham, N.Y. 1211 

Please rush сор! 0 | 

GREENHOUSES, GARDEN SHELTERS AND 

SHEDS (No. 118) to me. P95P 

[] | enclose $11.95 now for each copy ordered. 
(You will pay delivery charges.) 


I 
| 
l 
і 
| 
| 
О Bill me later for $11.95 for each copy ordered ! 
| 
| 
| 
i 
| 
| 
| 
і 
і 


plus delivary and handling charges. 
Name 
Address 


(2315. cw -— I ——ÁÀ2. ا‎ —— 
Money back within 10 days if not fully satisfied. 
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ORIGINAL POPULAR SCIENCE BOOK 


Design and Build your 


own home greenhouse — 
in any size space, on any size property 


| Enhance your property...have a thriving garden 


all year long...expand your outdoor living and 
storage space...plan and build just about any 
size home greenhouse or backyard shelter you 
desire, This Popular Science book —yours to 


| read and use for 10 days without charge — 


shows you how start-to-finish. 

You'll find out how to: select the best de- 
signs and sizes for your property... orient 
structures to make best use of sun. .. put in 
foundations and erect framing...install light- 
gathering shells...compute heating needs... and 
so much more, You'll learn what's new in equip- 
ment and materials—and how to buy them inex- 
pensively and handle them like a pro, 

Whether you design your own structure, 
follow plans in the book, or assemble a project 
from a kit, this book helps you each step of the 

way. lake advantage of this 
10-day trial offer from 
Popular Science now. 
Don't hesitate...mail the 
above coupon today! 


ONLY 
511.95 


TAKE THIS BOOK | 
FOR 10 DAYS FREE 


Lightbulbs last 1000 

m with a LIGHTMISER 
Solid-state device stops bulb replacements virtually forever. Wires in| 
series with incandescent bulbs up to 300 watts. (1 

Install in fixture, ning box or lamp base. Per- 

fect for security lights and hard-to-reach loca- 

tions. SAVES ^ Y AND MONEY. PAYS FOR 


| ITSELF! $2.95 each or $5.00 for two, postpaid. 
Californians please add 6% tax. 
Kodiak Corporation 
P.O. Box 6086A Torrance, CA 90504 A 


Build your own 110-Volt Electric 
Plant from used parts. Will oper- 

ate lights, power tools, heating 
units, brush-type elect. motors, 


CHAPALA CO. | 


- 1020 E. Irvine, Dept. P, Tustin, Calit. 92680 


TOUGH JOB TRACTOR 


Mows grass at 3 acres per hour; 48", 60" mowers, 
5' sickle bar. Plows, tills, bulldozes, clears 

snow, splits logs and more. 25 
attachments. 12, 14, 18 hp. 
All-gear drive gives more 
usable power, saves gas. 
м Free catalog. En- 
gineering Prod- 
ucts Co., 1005 
_A-5 Anoka Ave., 
ЖЩ Waukesha, WI 

_ 53186. 
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RICKA DUO-WHEEL CONVERSION. 


KIT AND J FIBERGLASS FENDERS 


New wide tire adap- 
ters & fenders to fit 
most mini - V2, 34 & 
1 ton trucks. Simple 
bolt on installation. 
Increases traction, 
tire capacity & life. 


RICKA MFG. 
DEPT. RPS-5 
Pequot Lakes, MN 56472 


LIMITED SUPPLY OF 
PILOT'S GLASSES 
AVAILABLE NOW AT 
REDUCED PRICES! 


V/SA 
ا ا‎ 


These 
recision 
light 
Glasses are now 
available to the public 
for only $9.95. If you could buy 
them elsewhere they 'd pro probably cost you over $20! 

Handcrafted, these glasses feature hardened metal 
frames, impact resistant polished glass lenses and 
selective ray-screening capabilities. Your satisfaction is 
absolutely guaranteed. If not satisfied, simply mail them 
back within 10 days. Your money will be returned. 

To order, send check or money order (include $1.00 
for postage and handling) to United States Optics Dept. О. 
РО. Box 14206 Atlanta, GA 30324. (Please specify gold 
or silver frames) SPECIAL: Order now and get TWO PAIR 
for $18 plus one dollar handling charge. (Deluxe, velour- 
lined vinyl cases also available for only $2.00 ea.) 


LIMITED OFFER FROM U.S. OPTICS 


Power Kine | 


| | brings t 


H^ Es m PLC 
ll GARAGE BUY DIRECT 
| = 1 
/ F— - DOOR OPENER AND SAVE! 
i RADIO CONTROLLED from car transmitter or wall 

switch е SAFETY night and day year ‘round ® SE- 
CURITY door locks tight when closed € CONVENIENCE 
in car control any weather ® LIGHTING garage lights 
automatically ® VERSATILE fits all lifting type. wood, 
metal or fiberglass doors sectional and 1-picce е EASY 
HOME INSTALLATION in just 2-3 hours ® SAVE up to 
50% direct factory purchase and PP or UPS home delivery 
е GUARANTEED опе year ® FREE brochure 


HELPMATE Equipment Co., P5379, Baroda, MI 49101 


| WIRELESS 
è MIKE 


The ONLY FM wireless mike featuring micro- 
miniature size, on-off switch, hi-fi response 
and easy tuning. Transmits sounds up to 300 ft. 
thru your FM radio. Use as remote mike, inter- 
com, babysitter, alert/alarm syst., hot line etc. 
For fun, home, office and school. Great at par- 
ties. Only $24. 95 + $1.50 post-hdlg(batt. incl.) 


NEW! VOX-VOICE 
OPERATED SWITCH 


|. A built-in microphone makes this VOX superior. 

Automatically activates cassette recorder or 

1 movie cameras (having a remote control jack) 

by sounds or voices. Sensitivity adjusts from 

whisper to loud. Use in home, office, car. For 

dictation, meetings, seminars, security and 

crime detection. Only $29.95 «$1.50 st hdlg.(Bat- 

tery incl.) Order Today. Mass. res. add tax.Qty. discs. avail. Call 

I for MC, VISA or COD orders. 
EL C&L MARKETING GROUP, Dept. PS-5 
50 Hunt 5t., Watertown Mass. 02172 (617)926- 2055 ] | 


SIZE 134" x44" x54" 


pH 
LLLI 


TUNE YOUR GUITAR 


Like A Professional 


This new invention is ideal for every guitarist ... begin- 

ner or professional. Six xus tuned reeds make 
exact tuning a snap. Just clamp onto your guitar, 

reached, the corresponding reed vibrates. Just as 

iT me , bands or combos Tunes 

all instruments to exactly 

same pitch. Gift Boxed. 


$8,95 plus $1 


shippin ng and handling. 
Money back guarantee. 


ED SALE Studio 1 854- F; "Grand Island, Fla. 32735 


The Touch. 


The Ultimate in 
Police Scanner 
лай, ame 


"Order | 
— Model K100 


= 

Sparky's 

Price..$ 184" 
| Regency expertise in space age computer technology now 
e versatility of a totally synthesized scanner within 
anyones' reach. By merely touching the pressure pads, you 
can receive any one of 15,757 frequencies in the public ser- 
vice and amateur bands. You can search through entire 
bands for an active frequency. You can continue to search 

| or stop and store the new frequency which will be automat- 
ically displayed in the LED digital readout. The display will 
also inform you of: Power Failures, All Channel Lockouts, 
Programming errors and Scan delay function status. The 
K100 covers 30 to 50 mhz, 144 to 174 mhz and 440 to 512 
mhz. Use your Mastercharge, VISA card for fastest service. 
Personal checks are held for bank clearance. Price does not 
include shipping charges. K100 hasa 1 Yr. Factory warranty. 


| Order Yours Toll Free Dial 1-800-255-6369 | 


| or write to us al | 
SPOREN 3s tome Electronic Center | 
Oak Park Mall 
бубал ‘Bare Kansas 66214 


Send 327 for our Electronic Picture Catalog 


182 | POPULAR SCIENCE 


then adjust the strings. When the roper pitch is | 
easy as that! Ideal for | | 


z Print For Profit 


^ Cards, Stationery, Envelopes, Adv- 
ertising, labels, tickets, Q. LL. cards 
announcements, greeting, sympathy 
prayer cards, tags, ete. Save money. 
Own a Printing Husiness 
[ee We supply everything direct from 
Jj " factory only. Easily followed rules. 
x Also raised printing like engraving. 
Have homes op м ко income. Send 
25c for cataloiw. K PRESS 
79-CE, Meriden, Conn. 06450 


SAVE YOUR 
| AGASSI mai IL JO 


tne snoepeincG 


AM Tm 
КОШЕ 


GO-KARTS FACTORY DIRECT 
= Now you can afford an all welded 
tubular steel factory made Go-Kart— 
We have Go-Kart frame kits with all 
welding done, ranging from $29.95 
to $89.95 and complete Go-Kart 
kits with 344 hp engines rang- 
ing from $149.85 to $189.95, Send 
$1.00 for catalog and complete aot of drawings to 


Schmieder Motor Co. | ук Ра. 18901 


This amazing wrench will 
clear any garbage disposal. | 
Add $1.00 for 
| © E handling and 
freight. Offer 
good in 
d continental 
U.S. only, 


Start saving on 
plumbing bills 


P.O. Box 415PS 
Villanova, Pa. 19085 


NANCO 


SAVE MONEY 


Assemble our unique Turf- 
Rider Tractor Kit. Buy fac- 
tory-direct. Catalog of Kit 
construction and uses — $.50 


"7" Build-it- yourself Plans - $7.00 


Puer on any purchase!) 
Cedarburg, WI 53012 


EPHASER" allows you to.operate three ONLY 
Susie AED P thru T% horsepower from 220 
volt single phase power sources. Rugged — heavy 349" 
duty — patented unit built to give many years of 
satisfactory service. Satisfied users worldwide since 1966. 
Free literature furnished on request. Telphone 305-862-3038. 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


STAR GAZI 


With the ASTROSCAN™ 2001 


A telescope lightyears into the future, Edmund 
Astroscan 2001 uncomplicates the science 

of astronomy... and brings the price 

down to earth! 


Sleek and modern, this hand-crafted instrument provides, 
wide, brilliantly clear, vibrantly sharp views of the cosmos. 
A revolutionary spherical design with a unique aluminum 
base eliminates the complicated set-ups long associated 
with traditional telescopes. Edmund's Newtonian The Astroscan 2001 takes you to other worlds .. . and brings 
optical system is factory collimated for precise alignment Your own world a bit closer. 
and never requires adjustment with normal use. So | 
easy to use, you and your family will spend leisurely hours 
touring the heavens, scanning the challenging, 
mysterious planets and stars right from your own 
backyard. Astroscan, a rich-field telescope, provides a 
superior view of the night sky; startling wide, brilliantly 
bright, crystal clear, color correct... 
Jesigned by Edmund Scientific to A 
provide you with a precision tele- $ 
scope that will bring the wonders of 4 
p 


Compact and lightweight, the 
Astroscan goes where you go. 
Set it up in seconds... 
outdoors, indoors, anywhere. 
This versatile instrument, 
easily handled or cradled in 
ENS your arms, becomes the perfect 
EM. terrestrial telescope; or a 
simple adapter and you're 
ready for astrophotography. 


astronomy within the reach of 
»veryone. Let us help you choose 
the right instrument...send the 
coupon today for Edmund's FREE к - E 
Telescope Buyer's Guide. D o-—— 


Jnly 
169.95 


Optional Tote-Bag lets you 
carry scope and all 
accessories easily. 


New Image 
Erector flips | 
image to give 

you upright 
terrestrial 


viewing. Optional Barlow Lenses 


let you boost Astroscan's 
power from 16X to 40X. 


No. 103 = 1979 Edmund Scientific Co. 
шп B E CE Y og Ty T а аш аа а 17 
0 YES! | would like some expert advice on buying a 
„telescope -- which scope to buy, which accessories are й 
heeded, what | can expect to see and how far, how 

much should it cost... and more. Please send me the i 
"P Edmund Telescope Buyer's Guide. 

С) Send along the FREE Edmund Scientific Co. catalog 
оо! | would like to examine the specifications on all of 

Edmund's telescopes and their accessories, including the , 
Astroscan 2001. il 


NAME ij 
ADDRESS = 
CITY | i 
"unu ZIP — 8 
Unique, lightweight ' -1 Clip and Mail this coupon to: Edmund Scientific Co. i 
aluminum base... 489 Dept. N-10, Edscorp Bldg., Barrington, N.J. 08007 


sets up anywhere! —r EF NF шш FJ шш иш шш шш шш шш иш шиш иш | 


MAKE EXTRA 
CASH IN 
SPARE TIME 


| ASOPPETAEGUE EES Sra T РЧА a a, гә ere adn 
" More efficient dozer power 
um and high maneuverability 
for larger gardens, snow 
removal, complete land- 
А scape projects. Up to 16 
A hp. Over 30 attachments 
| NE. incl. all garden tools, dozer 
«JF blade, hydraulic loader. Fac- 
p tory direct savings. Unique, 
popular, EASILY ASSEMBLED 
A E KIT. Odd job and resale oppor- 
pics. у) tunities are great. Send now, to: 


ч Lr = 


STRUCK KIT, Dept.PS59 Cedarburg, Wis. 53012 

[] Catalog showing Crawler Tractor Kit construc- 
tion & uses (specify Magnatrac or Mini-Dozer) 
— 50g. Both Catalogs — 757. 

[] Plans for fabricating a Crawler Tractor Kit 
from local materials (specify Magnatrac or 
Mini-Dozer) — $7.00. Both Plans — $10.00 (ге- 
funded on any purchase). 

tn Ee 

o  A————— ee 
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| (DEALER INQUIRIES INVITED) 
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BE A LOCKSMITH 


ч. m -e 
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COMPLETE | 
COURSE | sci] 


SPS жїл Fu LIMCA 


кїї CONANT соса FICA. CAR OPENING TOOL LOCKS. FLEE & KETS 
COURSE COMMAS LOCH PICKING. MASTER KETING RET PAE SONG, RÊKE Nû 
F че иш ае ч аш ше п Ф Ше Шы чы иш ЕБ и шы шы шы ы шш шш шш шш шш ши " 
І 


Taday а trained Locksmith can just about 
write his own bekel Lockamiths average | PO BOX 31598 

| $15.00anHour.Learn al home - Earn as you CALLER LEE SS "nn : 

| learn Fast easy course that trains you Dy 3 Meo E AD TREE Leak 
doing АН keys locks picks carioois ang ! 

Special equipment supplied. Zooming 4 


crime 15 everywhere, everyone 15 seeking 4 ADDRESS 
| greater protection Cash in at once, irain * TY 
al home - Earn extra $$$ right away. Send + TEE EMEN LET 
for exciting facts and a Free Lesson - No 1sTATE ШӘ 
obligation or Send $39 95 for complete Ки ! TOLL FREE ORDERING 
- 1-800-433- 7238 


А $175 shipping & handling Texas гё 
| dents add sales tax COD accepted 10 
day money back guarantes. 


ï 

IMASTEA CHARGE - SANK AMERICARD 
: ФУН dh c PS ampeg l'eau Пен. бее ana te. Tas 
ї COD accepted 

AE I otter ИШ ШЫ шш ш шш ШШ ШШ и TE TT E Е ^ -——- om o 
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Portable Steam Cleaner 
Steam in 60 seconds 
CLEAN: 
Engines, Air Filters, Lawn Mowers. 
3 year guarantee on fire box, coils. Uses 
liquid soap, propane fired. Weight 120 Ibs. 
2 € Auxiliary pump required on low water 
kw! X) pressure. | 
: WEDCO MFG. INC., Dept. 5-8, 
Scott Lane e Box D, Jackson, WY. 83001 / 


drilling, milling, carving, routing any metal or wood. Cutting edges 
from %" to 1", shanks all 4". Brand new, in air-tight С.І, packs. 
— 32 pcs. - Tool Sat, G.I. cost $275.00 now. $20.00 

m - 14 pcs. - Tool Sat, G.I. cost $114.00 now $14.00 


Two $29 Sata (Limited Time) $47.00 


. 10094 Guaranteed. Add $2.00 for shippi 
Texas orders add 55% tax. Export orders add 9 


U.S. SURPLUS CENTER, Dept. 501 
715 Camden, San Antonio, Texas 78215 


sF Save Water 
With A Toilet Tune-Up. 
| а Just one leaking toilet can waste 
E JE/ up to 78,000 gallons of water each 
year due to a defective tank mech- 
. anism. Why goon wasting water! 
= Write for your free Tune-Up Brochure. 
FLUIDMASTER, INC. 


F Q Box 4264, 1800 Via Burton Dept. PS Anaheim, California 92803 


^s 


RP 


Surplus and other bargains galore! 
Industrial, mfg, marine, aircraft, 
auto, hardware. A must for hobbyist, 
mechanic, handyman, outdoorsman. 
Our 34th Annual Catalog. Send 506 


today (or $1 for extra fast delivery). 


AIRBORNE SALES CO. 


8501 Steller Dr., Dept. P379 
Р.О. Box 2727, Culver City, CA 90230 


Addres 
City. 
State 


Telephone Answering 
and Recordin System 


Eliminate those obscene telephone calls 
ER E aa ip Retail Price 


! Sparky's Price 
$189% 


Model 1400 is a low cost telephone answer and recording 
system featuring "Positive Call Control", which allows the user 
to rewind or fast forward to any individual message on the tape. 
It features variable outgoing announcement length between 
2 to 20 seconds. The channel index keeps track of calls 
received-up to 20 messages of 30 seconds in length. A ring 
delay switch adjusts to answer on one of four rings. The con- 
venient volume control allows the user to monitor incoming 
calls and answering only those of immediate importance, elim- 


` 1-800-255-6369 
Sparky's Home Electronic Center | 
11489A, Oak Park Mall 


Overland Park, Kansas 66214 
Send $2" for our Electronic Products Catalog 


Fiberglass 
Travel Trailer 
y: Kit 
Build Yourself! Save Gas. 


ig 


co E 


Б, а т. 


Sleeps 4, Compact, lightweight, Weighs approximately 9860 lba. 
| about B5 Ibs, hiteh weight. Easily pulled by small and big cars. 
| Assembled in aboul 3 days wilh manual. All hardwork completed 
at factory, No special tools. Summer coolness, winter warmth 
| with dual wall consiructoen, Fully equipped, Furniture moulded 
ino interior walls. No screws or nvets io loosen. Write 
Burro, Dept. Р5-5, 14143-21st Ave. No., Plymouth MN M 
55441 for full color catalog. Please enclose $2.00 for 
| postage and handling. 


110 VOLT A.C. GENERATORS 


60 cycles, 3000 watts. Wt. 27 pounds, 5"x10" Fan- 
belt driven from car or pickup. Operates T.V. All 
power tools. Over 17,000 in service. This is our 29th 
year. Guaranteed 6 months, $149.00 Our X1200-watt 
enerator needs no battery, Special Price $139.00. 
d $6.50 for postage & handling, per unit. 
VIRDEN-PERMA-BILT 
Box HS, em Mays, Amarillo, TX 79108 
none: B 


806 /352-2761 


UNIQUE SPORTS CAR KIT 
ie tetas cen” Laser 
Dealerships 1 917 


Available | у F diri Enterprises Inc. 
м. er > ept. 


E 
A x à 
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GLASS 
Send 50* forfascinating 
catalog of kits, tools, 
ideas, books, and sup- 
plies. 

BIG STARTER KIT 
Only $16.95 ppd. 
WHITTEMORE, BOX 2085DE, HANOVER, MASS. 02339 


= OFFERS A NEW RANGE OF 
==, MINERAL/METAL DETECTORS 
Call Toll Free 800-447-4700 
м. (їп ILL.Call 


Inc. 
1011 PLEASANT VALLEY RD. , 
SWEET HOME, OREGON 97386 


REPAIR HYDRAULIC JACKS 
Earn while you learn at home. МИ. Е 
lions of jacks in gas and auto service 
lations, trucking firms, body shops, 
riggers, factories and farms need sery- 
icing... most of which you can learn 
to repair. We show you HOW. Start 
spare time in your basement or ga- 
rage. Big opportunity for mechanics 
ACT NOW! Write fer Tolder No FSS “Sig, 
fed lite banus offer 
MANUAL CO., INC, 


FARM: 
TRAILER 
` TREMENDOUS SAVINGS! 


LET US PROVE IT TO roy 
<.. WRITE US TODAY... 


AU FAMOUS gm AUTO 
Bravos: | TRUCK 
| SPORT CAR 
e 


SPLITTER 


22,000 LB. FORCE 


INEXPENSIVE NON—HYDRAULIC SYSTEM 
23" splitting stroke in less than 8 seconds 
(total cycle 11 sec.) Safe, efficient, and 
economical. Ideal for homeowners, ranchers 
and farmers. For free information: 
THRUST MANUFACTURING, INC. DEPT, 105 
6901 S. Yosemite, Englewood, Colorado 80110 


YOUR PHONE 
CALLS ON TAPE 


Record incoming and outgoing calls automatically 
with this all solid state unit connected to your E, 
telephone jack and tape recorder. Starts record- : 

ing when phone is lifted. Stops when you hang 

up, making a permanent record, Easily installed. 

No extra monthly phone charges. FCC APPROVED 

2-1/4 x 1-3/4 x 3/4 $24.50* 


VOICE 
ACTIVATED, 7 e 
„9 CONTROL 
2-14 x 3/4 x 1/2" SWITCH (4 
Self contained solid state. Excellent adjust- 
able sensitivity. Recorder activated by voices 
or other sounds. Uses recorder mike or 
remote mike. Great for home, business, etc. 


FCC APPROVED AMAZING ELECTRONIC + 
m MICRO MINI MIKE 


world's smallest, solid state, self contained 

WIRELESS MIKE. Mercury Bat. turm. Picks up most 
A^ sounds and transmits without wires up to 300 ft. thru 
‘| | FM Radio, Tuneable. Use as mike, ampf., alarm & alert 
| system, baby sitter, hot line, etc. (Plus $1.00 Pstg. & 
і - Hdig) Money back guarantee, California residents add 


` tax. Free data. Mail order. Visa, M/C, Cod's o.k. Quantity 
18 95* discount available. AMC Sales, Dept. C, 9335 Lubec 
248 18-95"... SL, Box 928, Downey, Calif, 90241 Phone (213) 869-8519 | 


_ How YOU can get 

in the best-shape Of 
__ your life! __ 
` (Fre 
Y (Booklet 


Most men never realize their fabulous potential! 


How would you like to get into shape? Really into shape. Better 
than you have ever been! Enough to make the girls notice you with 
admiration and enough to make the guys turn their heads in envy. No 
kidding! | don't care how much you are out of shape, regardless how 
much you have let vourself qo, | can change your body 100%, all for 
the better! 


Think about that. How would you like to feel better, look better 
and have more energy? How? Simply by following our fascinating 
‘system’ which can be done 3 times a week, Chances are you can 
complete the 'system' in less time than it would take you to get to 
a commercial health spa and back. And, the 'system' can be followed 
in the privacy of your own bedroom. 


Body building is fun! 


Unlike other sports, body building is a 'fun' sport that you can 
continue to any age. In fact, you obviously need it more as you 
get older. There are body builders who are in there 40's and 
50's who are better built than most Olympic Champions. In 
fact, they are so well built they would make most 
professional athletes look puny in comparison. 


So, why let yourself deteriorate? 


Face it, unless you do something about it, your 
body gets worse, day by day it gets uglier! Your body 
and your health are your most important possessions 
and they deserve your attention. With progressive 
body building you get better, day by day, with 
results you can see and feel! 


Want a sexy, trim and muscular E o o o T 
waist? : : | 
Everyone admires a trim waist. Clothes 
simply look great on a muscular waistline. Ask 

any girl what the biggest turn-off is in a guys 
appearance. Chances are she'll say, 'Fat'!! 

We have the perfect “fat-eliminater’; the 
fabulous ‘Universal Bodybuilding System’. 2 QU NOS = : меан S : Qu 
Your first few minutes with the ‘system’ will с аш .— i ‚ б э E E us с ИИИ 
begin to eliminate all excess fat! ит i bo TE DNE d у Je m 


As for sports ... 


It's a fact; all factors being the same, the 
stronger person can always outperform! This 


applies to all endeavers that require strength The best. most produ ctive Ш n D EE | 5 


and endurance. РР 
body building ‘system’ for 
developing the muscular 
SKINNY? size and MN in the 
: | entire body!! 
MUSCLES WILL | 
APPEAR ...| Imagine, a body building 
i 'system' that requires minimal 
ALMOST LIKE time, but gives you maximum 
results. You can actually see and 
feel the results on a day to day 
basis. Our 'system' has the 


ultimate masterplan for total body 
development. 


Like more facts? 


UNIVERSAL 
BODYBUILDING 


Box 6694, Dept- SC 
Detroit, Mich. 48240 \ 
You bet | want more facts -- rush 


me your FREE Booklet and all 
your Colorful Brochures!! 


NAME 


ADDRESS, 


DISAPPEAR - 
REPLACED BY | FM җ We'll be glad to send you 
MUSCLES! | : free colorful brochures and 

| M | | even a free booklet. All you 

j | | have to do is send us your name 
and address. 


CITY STATE 


ZIP, 
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Superb NEW Quartz! PR-100 


CLOCKS 


Let KLOCKIT be the 
ONE-STOP Source for ALL your 
BATTERY CLOCK MOVEMENTS! 
Regular • Transistorized e Quartz 


peccet ipa ee T 


#154 American-made battery clock movement 


24 inch Band Saw cuts 
To center of 48 inches: 


Roller guides 
Upper & Lower 


А * The only 4 Jewel Battery operated Clock И 
А edam M — FREE HANDS orem on the market! | Du-ers 24 inch Band saw gives the 
* For dials up to % inch thick WITH - | * Immediate delivery from stock! | handyman the versatility of an industrial 
H : i > 
MOVEMENT | PRICES: 1 for $6.95; 5 at $5.85 ea; 10 at | tool at a price he can afford. Du-er tools 
PRICES: 1 for $10.95; 5 at $9.25 ea.; 10 at р! 55-40 ea.; 30 at $4.85 ea.; longer shaft are fabricated of Heavy gauge steel. 30 
$8.25 ea.; 30 at $6.95 ea.; shipping extra. PURCHASED!) available at slight extra cost, shipping years experience has developed new 


e Es ч ү ens 
ba ` : ЕЕ 


BEAT Inflation 


...and HIGH 
Lumberyard Prices! 
Portable Belsaw goes < 
right to the trees — ho 
turns out smooth, true-cut 
lumber every time. No ex- A 
perience required. Saw your own "s 
logs or lumber for others and s 
excellent sparetime income—no crew k 13 
needed. For power, use tractor PTO or Nf | 


other low HP diesel or electric unit. 
| А size to meet every requirement and 
| pocketbook—time payments may be arranged. ind 
AM, Send postcard fer FREE details! No Obligation e No кайнап Will Call 
BELSAW MACHINERY Co., 3693 Field Bldg. Kansas City, Mo. 64111 


ттт чорт Am 


7 AUTOMOBILES 


OWN and drive a new car free! New, 
easy system that works! Free informa- 
tion,  Super-Car Publications, Вох 
28101, St. Louis, MO 63119. 


RETUNING FOR MAXIMUM ECONOMY 
Average mileage increase 55%, horse- 
power 5-10%. Details FREE. Tech- 
neering, Box 1688C, Columbia, MO 


SHIPPING & HANDLING: 1 unit $1.50, 5 units $2.00—PHONE ORDERS WELCOME 
KLOCKIT also offers FINE German Battery Pendulum Movements In many sizes, | Tres 
Battery Chime and Bim-bam movements, Beautiful DIALS, Numerals, and Weight Shells. 


| For FREE Catalog Call: (414) 245-6902 or write: KLOCKIT, Р.О. Box 629, Lake Geneva, WI 53147 i 
[for faster catalog delivery please send 35 cents] 


KLEAN-A-PLUG 
Tool Kit Er Р 


| extra. | 


MAKE TIFFANY-TYPE LAMPS 


Enjoy foil stained glass crafting with our new patented system. 
Build beautiful leaded, hanging domes and table lamps, many old 
designs. Semi-KIT includes pattern on 
melded FORM, accurate PAPER PAT- 

TERNS, INSTRUCTIONS. Send 50° for 
AY brochure showing 24 lamps in color, 

P. pr booklet on art glass, glass cutting and 

| catalog of kits and supplies. x 


r m — MÀ иши ишш س‎ RE жайа ERROREM ЕШ ЧИН جخ‎ ЧАЙЫ ШЫН ШЫЙ س‎ 


RUGGED ALL STEEL TOOLS 
24 inch Band Saw ........ 199.95 
12 inch Band Saw 149.95 
10 x 36" Lathe — Ball/B. ... 89.95 
3 inch Belt Sander — Ball/B. 24.95 
4 inch Belt Sander — Ball/B 39.95 
8 inch Tilting Arbor Saw .... 99.95 
n inch Disc Sander ...... . 69.95 

1 inch Strip Sander | 
Deluxe Stand for all Tools .. 39.95 


engineering features in our full line at 
popular prices. F.O.B. Factory. 


A FULL LINE OF 


ee тый жый жын кын йын аып ee шын пын == 


H.L. WORDEN CO. PS78 Cz. You can order direct from factory where 
GRANGER, WA 38922 (ee = there is no dealer • Free information. 
: XD. DU-ER TOOLS 
5448 Edina Industrial Blvd., 
Minneapolis, Minn. 55435 


50,000 MILES GAS SAVING TUNE- 
UP, with $21.95 electronic ignition. 
METRIG Engineering, R.D. 1, Olyphant, 
PA 18447". 


WINCH OWNERS! Stuck? Get a 
“QUICK HOLD” ground anchoring sys- 


Contains brush, file, gap gauge | | tem. Send $54.95 or Write Quick Hold, 
and refillable (non-flammable) 1008 Maple Way, Rock Springs, WY 
liquid cleaner. For oil, carbon 


82901 for Details. 


| | || AUTOMOTIVE REBUILT PARTS, 
65201. | | ane маа ponies ара plugs Unbelievably Low Prices, Alternators. 
PAINT Your Car Quickly, Easily, and ignition systems. Starters, Vacuum Power Brake Boost- 


Economically. Professional Reveals 
Trade Secrets, Free Information. 
Hunter, 181 Browning, Winnipeg, 
Canada 


GASOLINE EMERGENCY LIFE AND 
ENERGY SAVER. Simple to make. 
Diagrams and Instructions $6.00. Hack 
Saver, 4363 East Illinois, Tucson, AZ 
85714. 


SIRENS, Emergency Lights, Free 
Catalogue, NSA, 2212E Shannondale, 
Libertyville, IL 60048. 


GAS MILEAGE tuning tips. $3.00. 
а EN 51 Grady Drive, Monroe, MI 


ers, P/s Pumps. Toll Free 800-245- 
g 6621, ARPCO, Box 5022, Dept. 9Р5, 
= Pittsburgh, PA 15206. 


100 MPG Carburetors? Drawings and 
Details $5.95. Carbu, Rt. 1, Hitchcock, 
SD 57348. 


AUTOMOTIVE Tools & Equipment 
Nationally Advertised Brands at Dis- 
counted Prices for Mechanics. Send 
tamped Envelope for Current Specials. 
Associated Distributors, 401 Augusta 
St., Cincinnati, OH 45202. 


3 AUTO TRAILERS & 


CAMPERS 
TRUE or ee 50 mpg carburetors. 
2 AUTO SUPPLIES & | KLEAN- -A-PLUG Box 3531 Portland, Trailers - Fifth Wheels - Motorhomes - 
Ore. 97208 Send _____ KLEAN-A- Pickup Covers - Camping Trailers - 
EQUIPMENT | PLUGS @ $4.95 each to Kits - Plans - Full Size Patterns - 


ALTERNATOR Generator Rebuilding | Name | 
Book, Details: Hedelund Engineering, 


7505  Barkentine, Las Vegas, NV 
89128. | Address 


IS YOUR CAR OR BOAT SAFE? | 
INSTALL Gard-A-Car and Be Sure. | City 
Electronic Kill Switch, No Drilling, 


Only Two bak hal Installs in Minutes. | check or money order for $ 


Full Money Back Guarantee, Supple- 


ments any Alarm, OK for any Qo Ls VISA # 


tion. Complete Instructions Inclu 


Only $19.95 Postpaid. Моге Info? | Mestercharge # 


Write Levill Industries, Inc., P.O. Box 
382, Great Kills, NY 10308. 
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(Van Conversion Plans $5.00) - Send 
$1.00 for R-V KITS/EQUIPMENT cata- 
log. GLEN-L RV'S, 9152PS Rosecrans, 
Bellflower, CA 90706. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 
SAVE ON PARTSI! Order by mail, 


get it wholesale. Your order shipped 
within 24 hours! FREE 145 page cata- 


State | Zip 


ee | 108. MFG Supply. Box 157PS, Dorches-‏ س س س س س 


ter, WI 54425 


Easy to Build PLANS 
0 KAR 


G i ë fe + 
MINI BIKE 

THREE WHEELER - 
MINI CAR ......... 


PEDAL BOAT. 


00 
.00 

00 

ae :00 
P» 37-HY¥DROPLANE . 00 
People ap jeer 00 

ER "00 

-00 

00 


RT W, 
FEREN AL 51 
ПАСТОК $10.00 


MINI VEHICLES PLANS 
Dept. A, Chazy, М.Ү. 12921 


a 
х = 
v 
=| 


5 AVIATION 


BUILD - One man JET HELICOPTER! 
Easy, inexpensive, Detailed plans, 
drawings - $7.00. Helicraft. Box 3053- 
A. Redondo Beach, CA 90277. 


AIRBOAT Propellers, Hubs, Engines, 
Mounts. Catalog $2.00. Airboats, In- 
corporated, 3855 Miller Ave., Ft. 
Worth, TX 76119. 


SPORTSPLANES, MINI-HELICOP- 
TERS, MOTORIZED-HANGGLIDERS. 
Plans/Kits/Complete, Many types. Cat- 
alog $3.00. LFP, Р С, Бох 19828, 
Houston, TX TTO 


PLY YOUR OWN PL, 


WITHOUT A LICENSE.. LEGALLY, 


Dept Р.Л, P.O. Bez 4371, Narrisberg, РА 17111 


DHOPPER—ULTIMATE FUN MACHINE! 


High performance 
ultralight plane; 40 
hour construction 
Jerg: complete kit 
$2195.00: carries 220 

Ib up to үс mph! Send 
JO for info-pak to: 


WEEDHOPPER OF UTAH, INC. 
ipt. P512 Box 2253, Ogden, UT 84404 


HOVERCRAFT 


ERO-CAR Amazing Hovercraft built 
ly with ordinary tools, Lawnmower 
ne powered, Carries one man plus, 
s over land /snow ITE. Com- 


ects, 
08. 


IOVERCRAFT Plans. All Sizes: Cat- 
| $1.00, Universal Hovercraft, Box 
, Cordova, IL 81242. 


ASTRONAUTICS 


=_= 
РАСЕ TRAVEL МОМ POSSIBLE. 
леа illustrations, information: 
8. STARLOR, Box 511, Flint, MI 


IODEL Flying Saucer, $50.00, Anti- 
гу Propulsion Theory, £25.00. No 
cks, Flying Saucers, P.O, Box 1105, 
tthorne, CA 90250. 


UILD Model Rocket Engines for 
; than 5c. All Sizes, Complete Plans 
Instructions $6.95. Peadco, Route 
ох 2173, Sunnyside, WA 98944. 


MTIGRAVITY Propulsion Device. 
| Brochure. RDA, Box  8T73-N, 
cord, NC 28025. 


BOATS, INBOARD & 
OUTBOARD MOTORS 


ES TS ИС СЕНЕ ST SET TE, 
во DESIGNS, patterns, kits. Cata- 

Powerboat $2.00, sailboat $1.00. 
inecraft, Box 161-P, Brighton, MA 


35. 
HOW TO FIBERGLASS BOATS" . 
^ Book - $6.95, GLEN-L, 9152 


c ns Dept. BS, Bellflower, CA 


VIRIDIS 1978 Bargains . . all 
$1.00 handling Scott- 

ulloch parts . . Electra Marine, 610 

rick Road, , Lynbrook, NY 11563. 


OATLIFTS, _ Davits, Railways, 
ks, Piers, Flotation, Trailer Ac- 
ories, Kits, Material, Plans, De- 
| Free, Catalog $3.00 refundable. 
erfront Equipment and Hardware 
e, 104F Annapolis, Annapolis, MD 
0 


AILBOAT Kits - Save Half. Trailer- 
, factory molded fiberglass. 16° 

95: 21' - §2337: 26’ - $3265; 
- $8110. Hull, deck assembled - 
install interior. Terms. Free color 


log. Luger, Dept. AC-79, 3800 
iy Highway 13,  Burnsville, MN 
T PLANS - FRAME KITS - FULL SIZE 


TERNS - HUGE 128 page catalog! Power- 
s - Sailboats - Inboards - Outboards - 

- Cruisers - Houseboats - Runabouts - 
es - Workboats - Hydroplanes - Tunnels - 
ооп - 8° to 49°. LOW COST, HIGH 
LITY plans for over 25 years. Easy, 
en methods especially for amateurs in- 
+ step-by-step pictorial instructions. 
TBUILDING SUPPLIES - Fastenings - 
rglass - Resins - Glues - Hardware - 
pment - Boat Trailer Plans - Boating 
s. Send $1.00 ($2 CANADA) for catalog 
: FREE “‘BOATBUILDING  SUPPLIES'' 
ura. 


GLEN-L MARINE 
9152 Rosecrans, celu. SP 
Bellflower, CA 90 | 


CAROLINA DORY/SKIFF 19 
(20 MPH/20HP 25 MPH/35HP) 

liders Plans only $10.00 Air Mall 
2.00. Free Plan "Gloucester Gull" Row- 
| Dory with 180 page Portfollo 48 Plans 
145 ft. Dorles, ee & Skifs, Power 
Sall. Action Photos & Dory Lore, only 
00 Alr Mall $10.00 

TEXAS DORY BOAT PLANS 
ox 720 Galveston, Texas 77553 


CLASSIFIED ADS $5.00 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge. First word in bold capital letters, rest of 
ad upper & lower case. Other bold cap words, $1 per 
word extra. Bold headline or white space, $22 per line. 
CLASSIFIED-DISPLAY $280 per inch, per month. Adver- 
tisers using a P.O. Box number must furnish complete 
name and street address for our records. 


CLOSING DATE for July issue (on Sale June 15) is April 
30, Send orders to Mary C. Ansbro, Classified Adv. Mgr., 
Popular Science, 380 Madison Avenue, New York, NY 


10017. 
BOATKITS - PLANS - PATTERNS - FRAME- 
PACS . FIBERGLASS - MATERIALS - ''World's 
lar et i er не, - 300 ‘"ОМЕОҒҒ'' DE- 


in fiberglass - plywood · 
steel - aluminum - TS - inboards 
- outboards - jets - cruisers - Sportsfishers - 
houseboats - hydroplanes - tunnell - run- 


| abouts - SAILBOATS - Daysailers - Trailer- 


sailers - motorsailers - multihulls - (KYACK 

- CANOES - 40 models) - BOATBUILDERS 
MATERIALS - паа fastenings - sails - 
mastrigging - books - SPECIAL 
SECTI ^ "FIBERGLASS resins - foams 
- epoxies - polyesters - mats - cloth - C-flex 


Airex etc. CATALOGUES $1.00 - (With 
Boatbuilder’ s Guide $2.00) - CLARKCRAFT - 
16-5 Aqualane, Tonawanda, New York 14150. 


A 19 Lb. 
GENERATOR! 
300 Watts AC/12 amps DC 
AQUABUG @ Dept. PSG 


100 Merrick Road 
Rockville Centre, NY 11570 
(516) 536-8216 


11 DO-IT- YOURSELF 


DOOR OPENER. Easily 
built, inexpensive, complete instruc- 
tions, $6, HSD, Box 24119, Cleveland, 
OH 44124. 


LE ‘dimmer switch you can 
Instructions $1.00. G.R.D., 430 
Pam, St. Charles, MO 63301. 


REWIND JUNK TRANSFORMERS. 
Any Voltage! $3.00. Harrit, Box 495, 
Great Neck, 


11022, 


— ——————— 


ENERGY METERS, electric, gas, wa- 
ter, phone, etc, Many very frank survi. 
val publications. Brochure 25c. Consu- 
mertronics, Box 475PS, Alamogordo, 
NM 88310. 


DISCO Revolving Flashin 
Building Plans, $10 
Norwood Ave., Warwick, RI 02888. 


CHIMNEY CLEANING Tools. Brushes, 
fiberglass rods, etc. Catalog 50c. Chim- 
ney Care ucts, Co., Box 4268, 
Cavendish, VT 05142. 


PARQUET STRIPS create beautiful 
wood designs on walls, tables, doors, 
cabinets, Easily cut and applied. One 
carton covers 33-1/3 sq. ft. AP-200, 


White Oak, $15.50. AP-300, Teak, 
$21.50. AP-400, mixed species, 
$26.50. AP-500, colored strips, 


$23.50, Send 75c for new catalog. 
Artistry in Veneers, 633 Montauk 
Ave., Brooklyn, NY 11208. 


BUILD blast furnace yourself and 
save, Instructions, $2.00, Britton In- 
dustries, Rt. 4 - Box 164A, Elk City, 
OK 73644. 


LAKE, RIVER PROPERTY OWNERS. 
Save 60% or more on initial cost of 
water supply. Detailed plans and speci- 
flcations for compact, complete water 
aga dad system. Send $10 to: D & 

Systems, 1508 Romain Dr., Colum- 
bia, SC 29210. 


DECKS. Build Expertly from Concise 
Instructions, $3.75. Homecraft, 11230 
sl Preston  Rd., Issaquah, A 


MODULAR STORAGE SHED. B' x 
12', Sturdy wood frame rera tse 
Disassembles for moving, Plans $3,9 
Manstrom Enterprises, Dept. 99. Beis 


= 


SOLAR collector plans, easy to build, 
Earth 


$3.00, Dwellings, Box 224, 


Northampton, MA 01060 


BUILD your own nuclear fallout 


shelter at low cost, Send $10.00 to: 


Р.О. Box 2442, Texarkana, TX 75501. 


HYDROGEN Conversion for cars! 
Plus Electrolysis generator, Plans and 


Instructions $9. Merit, Box 5337, 
Louisville, EY 40205. 
WATER HEATER foam insulation 


kit, Fits most home units, $39.95 ppd. 
Also Timers and Pipe Insulation Kits. 
Information 50c, Energywise, 224 8. 


Montana, Dillon, MT 59725. 


NEW copyrighted barn plans 4° 6’, 
8' 10° & 12' widths for first time do 


it yourselfers. $5.00, Clyde's Mini 
pane 10280 Case Rd., Dowling, MI 


FACTORY DIRECT SOLAR COLLEC- 


TOR Kits - $135.00. Hot Water 
System Kit for 65 Gallon Tank - 
$400.00 complete. Plan Book - $5.00. 
Suntree, P.O. Box 1261, Woonsocket, 
RI 02895. 


CONVERT auto to HYDROGEN opor- 
ans 


ation! Generate hydrogen fuel. Pl 
and Instructions - $10.00. RDA, P.O. 


Box 873, Concord, NC 28025. 


TELEPHONE SILENCER. Easily in- 
stalled switch guarantees privacy. 
Warranty. Satisfaction Guaranteed. 
$9.98. The Walter Co., 664 Thornhill 


Rd., Danville, CA 94526. 


ELECTROPLATING, Complete Text- 
book, All Metals. Electroplate Metal- 
lic /Nonmetallic Items, $9.95. Details 
асса Pie. Box 95P, Palm Bay, FL 


LEARN GLASS ETCHINGI Use the 


new, easy ARMOUR ETCHTM Glass 
Etching Course! Completely illustrated 
including supplies plus 25 Patterns! 
Only $10.95 Postpaid! Armour Pr 
eka: PS1 Hil Street, Midland Park, 
NJ 07432. 


PROJECTION TV . . . convert your 
TV to project 7 Foot picture . . . 
Results equal to $2,500 projector . . . 
Total cost Less than $20.00. PLANS & 
LENS $16.00. Illustrated information 
FREE. Macrocomae, Washington Cross- 
ing, PA 18977. 


PUMP 


| DRAIN « IRRIGATE 
| CIRCULATE • SPRAY 


Heavy-duty rustproof ball- 


bearing pump. Stainless Л 

shaft.1 HP 1200GPH 60' high WEA 

or 3000 СРН 25'well.5200 GPH max.1'4" in. 
1"out Belt or direct drive. Use ¥ HP or larger. 
Money back guarantee Add$2patge&bhnding §19,95 


LABAWCO Box 35, Belle Mead, N.J. 08502 


| Swim Season as You 


` 50 (53 


Channels ! 


via Š 
Satellite! <? 


. Better than Cable 
‘‘Unbleeped’’ shows, nightclub 
acts, Free "pay TV'' movies, 
Worldwide sporting events... 
NO Blackouts! . . . Crystal 
elear reception. Super color! 
^ TV like never before . . . Send 
£7.95 Today for complete In- 
es and FCC regula- 

ons. 


SPACE COAST RESEARCH 
Box 442, Altamonte Spgs.. FL 32701 


CAPTURE THE SUN WITH SOLARA 
~7 HEAT YOUR POOL FREE 


* Beat the Soaring Energy Costs with Solara, 

a Remarkable Solar Poo Heater You Can Build 
for as Little as $250 ® The Solara is Compact 
Designed for Easy Installation * Extend Your 
Enjoy the Comfort of a 
Solar Heated Pool——— Free! Fully Illus- 
trated Plans and Instructions * Examine at Мо 
Risk—Money Back Guarantee. ORDER TODAY 
—ÜNLY $6.95 ppd. SO-LAR ASSOCIATES, 
Dept. 68, Box 566, St. Augustine, FL 32084. 


CHIMNEY BRUSHES 


REMOVE DANGEROUS} 
CREOSOTE. GET FULL 
CHIMNEY DRAFT. KEEP IT 
SAFE! LITERATURE, PRICES | 
doc (МО STAMPS) Т. 

CO. BOX 211 
SPRINGFIELD, MASS. 
01101 


LASERS UNLIMITED 


e CONSTRUCTION PLANS — with all 
ris sources 
uby Laser Ray Gun 

40W Burning CW CO 

Argon Multi-color La 

Dye Tunable Color Laser 

Helium Neon Visible Red Laser 

Solid State Laser Rifle... ......... 

100 KW Nitrogen UV Laser ........ 

Beginners Pocket Visible Laser 

Laser Light Show Plans 

COMPLETE ITEMIZED LIST of all 

laser companies with addresses, phone 

numbers, spec sheets ..... . 600 
e LISTING OF BOOKS, LASER COURSES. DATA 

SHEETS, INFO PACKS. NEW  DEVELUP- 

MENTS, GOV'T INFO WEAPONS, etc.. 5.00 


LASERS UNLIMITED 
Dept. L1, Box 716 
Amherst, NH 03031 


WHAT? ME 
MAKE SAUSAGE 
WHY NOT? 
CURING A an llustated 227 page book book written ten by 


a sausage maker f ips use, ouer 100 recipes 


supply has ice, eg my cure 
casings e rite R kutas Corl 12 106 
Grant, Buffalo, NY 1420 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed form 
isuch unique products as; Nightime vision de- 
vices, super sensitive directional mikes, low 
and high powered lasers, micro-mini-voice 
transmitters, ultra sonic devices, super high 
voltage generators, intrusion and sensing de- 
vices, scientific personal protection items, 
and many other hard to find products. Send 
$1.00 for catalog: SCIENTIFIC SYSTEMS INC. 
Box 716 Amherst, NH 03031 


Dept. $1, 


Enjoy fresa haat & power, Sand for 
energy Encyclopedia. Completa list 
of Mfg. cost, specifications, on all 
alternate sources of energy - Plus 
Booklat of "Ca io for do-it- 
yoursel fers. —$4 


Ene - 
14A Hughey ge Nashua, NH 03060 
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“GETTING Started in Stained Glass" 
50c, Whittemore, Box 2085X, Hanover, 
MA 02339. 

OUR BUSINESS IS HARDWARE for 
furniture and lamps, The source for 
special items, Catalog $1.00. Paxton, 
B-28. Upper Falls, MD 21156. 
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CLOCK | MOVEMENTS and Accessories 
Catalog $1.00 {refundable}. Elcraft, 
DP л 521-CF, Huntington Beach, CA 


HOW To Create Beautifully Veneered 
Furniture, Quickly, Easily! Illustrated 
Veneering Manual / Catalog FREE. 
Exotic Veneers, Inlays, Supplies, Mor- 
gan, PO2M67, 1123 Bardstown Road, 
sae oil KY 40204. 


OOD - Domestic and Imported 
d we dn: 4000 items! Clock, musical 
instrument kits, Tools . . discount 
prices,  Hard-to-find hardware, 152 
page catalog 50c, Craftsman, Dept. 
BX-58, 2729 Mary, Chicago, IL 60608, 


12A FOR THE HOME 


FLOOD and Suds controls stop over- 
fow from sinks and toilets. Sink 
control and instructions, 58. at Box 
171, Fairfax Station, VA 22039 


AMAZING wood heater - Am mem m 
lorced air - heats entire home - 2 
models from $269.00 - Write: Box 3, 
Rockton, IL 61( 61072. 


PURE WATER DISTILLERS. All 
Impurities Removed, Enjoy Healthier 
Living. Great for Recreational Vehicles, 
Expectant Mothers, Coffee, Juices, 
Plants, Free Brochure. Dealers Invited. 
WATERPURE, Box 36 Wrkagil, New 
Rochelle, NY 10804. 


WATER PURIFIED INSTANTL¥Y¥— 
WITHOUT CHEMICALS! ic/Gallon. 
Safewater, Box 39195-PS, Phoenix, AZ 
85069. 


13 TOOLS & MACHINERY 


SMALL FOUNDRY Furnace, Supplies, 
Free Literature, Pyramid Products, 
Dept. M, 3736 dn Tth Avenue, 
Phoenix, AZ 85041 


` BANDSAW BLADES. Any Size, Free 
Catalog, Bandsaws. 892 1hy49, Sonora, 
CA 95370. 


LATHE Catalog, $1.00. Woodworking 
$1.00, Shop Supplies $1.00. Campbell. 
1424 4 Barclay, Springfield, OH 45505, 


4" METAL Cutting Lathe 566.80. 
15048 Proctor, Industry, CA 


TOOLBOX — HEAVY- DUTY 24 ga 
galvanized iron. Satisfaction Guaran- 
teed, 22"xB"xll", $25.00, Tote-tray 
$5.00, Holder, Rt. #1, Box 24A. 
Hardy, AR 72542. 


STAINLESS STEEL wood, machine, 
tapping screws. Nuts, washers, boat 
nails. Free 12 page price sheet. 
Fastening Products, Box 151B, Chel- 
tenham, PA 19012. 
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SCHIESINGER'S 


10"ANNIVERSAHY SALE 
Bargain Bulletin 

UNIMAT • MAXIMAT = ATLAS LATHES • SAWS 

GRINDERS • TOOLBOXES • CUTTING TOOLS 


PRECISION TOOLS • WELDERS*HAND TOOLS 
and much more! SEND S0 FOR YOUR COPY ! 


SCHLESINGERS FOR TOOLS,L TD. 
1202 Utica Ave.Brooklyn,N. Y.11203 


15 HOME REPAIRS, 
REMODELING 


STAIR BUILDING 


DO It Yourself - Open, Winding, 
Straight, Wood, Masonry. Complete 
Instructions, Details - $7.00. Conti- 


nental Builders, Р.О. Box 866, Green- 
ville, RI 02828. 


15A ENERGY SAVING 


EARTH SHELTERED HOMES. Energy 


efficient, low maintenance, blueprints 
available. Details free. Underground 
Homes, Р. a Box 1346-5, Portsmouth, 


OH 45662 


SAVE 20% on Heating/Cooling Bill. 
Constant Temperature, Details = DO. 
ECCO, Box 392, Yukon, OK 7309 


FOOL HEATER, up to 9000 BTU, 
Hr. Each $28 Solar Panel, Plans, 
$3.95. Solarcom Enterprises, Box 266, 
Bristol, IL 60512. 


HOMEOWNER'S Treasure. Save up 
to 60% on Fuel Bills. New Revolu- 
tionary Method, No Gadgets to Buy. 
Free Details, Consulting Engineers, 
250 W. 57 St, Room 224, Radio 
City Station, NY 10019. 

STOP! and order our FREE Cata- 
logue of energy saving products. Write 
Energy-Sav Distributors, Box 20715, 
Dothan, AL 36302. 
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SOLAR NOW AFFORDABLE FOR 
NEW AND OLDER HOMES. New 
Methods, Plans $4.00. Suntec, Box 
2002, Covington, KY 41012. 


el 
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SOLAR Swimming Pool Hot Water 
systems, Components, windmills, Cata- 
log $3.00 (Refundable). Solar-4P, Box 
195, Deer Park, NY 11729. 


WATER Storage Tanks - Life Time 
Fiberglass - 100 Gallon to 6000 Gallon 
pepe. Write: Box 3, Rockton, IL 


HYDROGEN . Electrolysis Generator 
pee $10.00, L. Spicer. Lineville, LA 


SOLAR HEATING CATALOG - — 
SHOWS full line of solar heating 
components, Install solar heat yourself 
and order all materials from one 
source, by mail, Send $2.00 for cata- 
log and price list. Solar Components 
Division, P.O. Box 237, Manchester, 
NH 03105. 


PARABOLIC 


MIRRORS. Convert 
used auto headlamps into efficient, 
maintenance free solar collectors. Step 
by step construction plans, $6.00. 
Sorter Corp. Box 332, Tulare, CA 


ALL your HEAT and HOT WATER 
from burning wood, cardboard, papers, 
etc, THERMOSTATICALLY controlled 
heat SAFEST, CLEANEST, most 
CAREFREE heating system for homes. 
HAHSA (Heating And Heat Storage 
Apparatus! can store and supplement 
SOLAR HEAT. Send $1.00 for informa- 
tion, or $20.00 complete plans & 
instructions, НАНЅА, Box 1125, Falls, 
PA 18615, 


SOLAR GREENHOUSE DIGEST, $7 
yr. Box 3218-P5, Kingman, AZ 
86401. $1 sample. 

SOLAR Greenhouse Plans with Ma- 
terials List. $15.00 from: Tao Center, 
27 Center St., Rutland, VT 05701. 

SOLAR COMPONENT CATALOG 
$1.00. Books/ Supplies. ا‎ es 7 sagi 
Box 17424-PC, Denver, CO 802 
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MARKE Your Own pg ap mox 
Fuel. Information $1.00. M. Jahr, R. 3 
Quincy, MI 49082 


| $OLARBOOKS 
First time ever all significant books on 


solar energy available mail from a 
ман, ed җн DÉC Send our  com- 
nsive catalog, i 


solar 
energy conversion tables and detailed 
descriptions of most books. Send $1.00 
for catal Refundable. ENERGY 
BOOKSTO. Dept P-106. 4525 


Comber Ave., Encino, CA 91316. 
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WIND GENERATORS 


Direct Drive Up Wind 
Parts for Jacobs 
Info Packet $1.00 


DAXOTA WIND AND SUN, LTD. 
P.0. Bax 1781, Aberdeen, SD 57401 


16 PLANS, BLUEPRINTS 


PLANS for high qualitv, economical 
building for camp, shed, or many other 
uses, $3.00, Davis Bros, Нох 4, 
Peaks Island, ME 04108. 


17 BURGLAR/FIRE ALARMS 


QUALITY Burglar-füre alarm Equip- 
ment At DISCOUNT Prices! FREE 
Catalog!! Steffens Alarm Supply, Box 
624G, Cranford, NJ 07018. 


19 MOTION PICTURES 


MOVIES ON | 
VIDEO TAPE 


Contemporary, Classics, Car- 
toons, Features, Shorts, Elvis, 
War, Comedies, Dramas, Sci- 
Fi, Horror, Westerns, others. 
More than 250 titles from one 


| source. All VHS or Beta. None 
X-rated. Send $1.00 for 56-page 
Video Catalog: 

Blackhawk, Dept. 4907, 
Davenport, lowa 52808. 
Interested in film instead? Send 
$1.00 for latest Blackhawk Film 
Digest/Catalog. Tell us which 

(video or film) you want. 
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COLLECT Military Medals. List 50c, 
Vernon, Box ЗЯТРБ, Baldwin, NY 
11510. 

22 JEWELRY 

SUPERMAN JEWELRY - Gold Elec- 
troplate metal jewelry. Free Catalog. 
Manar Jewelry, 9933 N. Lawler, 
Skokie, IL 60077. 

24 ANTIQUES, RELICS & 


INDIAN GOODS 


GENUINE ARTIFACTS of every kind 
from ENDANGERED Cultures the 
i For Collectors of the 
unique. FREE catalogue. 
Vanishing Cultures, P.O. Box 41603, 
Chicago, IL 60641. 


25 FORMULAS, PLANS, 
ETC. 


20,000 MONEYMAKING Formulas 
Bargains! Catslog,Manu- 
i Refundabie ! : 

193, Brookfield, WI 


Box 


Send $2.00 to: 
Merrell Scientific, 1665 Buffalo Road, 
Rochester, NY 14624. 


CHEMICALS, apparatus, project 
books, wide selection. Catalog $1.00. 
Send to: Pioneer Industries, 14a Hugh- 
ey Street, Nashua, NH 03060. 

COMPLETE Catalog only 50c. For- 
mula books. Laboratory Sales, Box 
161-B, Brighton, MA 02135, 
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NEGATIVE ION GENERATORS, (Fas- 


cinating details - $1.00.) Golden 
Enterprises, Box  1282-P5, Glendale, 
AZ B5311. 

ECONOMICALLY Priced-Apparatus, 
Chemicals, Discount Catalogue-$1.00. 
rrr ra Laboratories, Manitowoc, WI 


ECONOMICALLY Priced! | Scientific 
Supplies, Catalogue $1.00. Starr Scien- 
tific. 916 Madison Street, Manitowoc, 


TELEPHONE LISTENING DEVICE. 
Transmitters, Voice Scramblers, Other 
Specialty Items, Send $2.00 for Cata- 
log to USI Corp, P.O, Box PS-2052, 
Melbourne, FL 32901, or call 305-725- 
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METEOROLOGY experiments, starter 
kit, literature, $1.00, a К 
Weather, Topsham, ME 040! 


FIVE LASER PLANS - - $8. oo 
WELDING BURNING LASER - $9.00 
"LASERAMA'" LIGHT SHOW - 219.00 

“WILD IDEAS" Catalog - $2.00, 
Box 1015, Clare- 


SOLASER, (PS579), 
mont, CA 91711. 


I quu. Plans for Build. 


E=" ing—$2.75 each. 
SOUND LASER 
—$2.00, INVIS- 
IBLE FORCE 
FIELD — $2.00, 


MOON MAN ROBOT — $2.00, FLYING SAUC- 
ERS & “UFOS” — $3.25, fon Aeronautical 
Lift System — $5.75. High Power CO2 Laser 
$5.75, Catalogue of Super Science Proj- 
ects —- 756, 
WANTED: SCIENTIFIC PLANS! 

JACK FORD SCIENCE PROJECTS 
P, 0. Drawer ir 9484, Duluth, GA 30136 


(POWER DAY & 


HIGHT-VIEWER 


See through under moontight. Light 
gathering power is БО times of human 
eye. Expensive device now available 


at low price, Finest resolution and 

quality meet gov't gpec, a4 fine marmo- 

| cular fer daytimg, Fuliy light-gpin 
| coated, ALLE. 87. For natura study and sports, 7" length 24" 
dia. Pay 20% тах to postman when receive. Send check or US 
Postel М.О. $34.95, (Canada check add. $8) to: SUZUKA 
397 FUTO, KOHOKU-KU, YOKOHAMA 222, JAPAN 


AMAZING ELECTRONIC 
| “~~. PRODUCTS 4“ 


LASEHS SUPER POWERED, BURNING, CUTTING, RIF- 
LE, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIR- 
ECTIONAL MIKE - UNSCRAMBLERS - GIANT TESLA-5- 
TUNWARD-TY DISRUPTER -ENERG'Y PRODUCING, SU- 
RVEILLANCE, DETECTION, ELECTRIFYING, CHEMIC- 
AL, ULTRASONIC, CB, AERO, AUTO AND MECH DEVE 
CES, HUNDREOS MORE - ALL NEW PLUS INFO UNLT- 


D PARTS SERVICE. INFORMATION unlimited 


CATALOG $1 Dept. РЁ, Box 716, Amherst, NH 03031 
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CASTOLITE pours like water, hard 
ens like glass without heat, Crysta 
clear, colors, Embedding, coating: possi 
bilities unlimited, for industry, labora 
tories, craft work and gifts, Reproduc 
your designs with a variety of mol 
materials, Profitable. Illustrated Manu 
al Catalog $1.00.  Castolite. Dept 
io az" Box 391, Woodstock, Ц 


29 


LOG CABIN & 
HOME BUILDING 
CABIN BLUEPRINTS 
including material list 
$8.00 first set, 35.00 each additional 


Self-Sufficiency Inc. P.O, Box 265 
Las Vegas, NM 87701. 


31 NURSERY SUPPLIES 


RELAX, enjoy yourself. Grow Goot 


A-FRAME 
Complete Set 


Luck Hawaiian Ti Plant, Send $3.25 
Seaside, Box 4304, Honolulu, H: 
96813 

32 REAL ESTATE 


BIG ... FREE... SUMMER CATA. 
LOG! Over 2,800 Top Values Coast te 
Coast! UNITED FARM AGENCY, 612-P5 
West 47th, Kansas City, MO 64112. 


"CANADIAN Country Properties." 
Our G3rd year. Catalogue - 6 Issues 
52.00, Tax Sale Service, Suite 404-PS5, 
85 Bloor Street East, Toronto, Ontario, 
Canada M4W 165, 
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OWN CANADIAN LAND FROM $47.00 
AN ACRE. Properties across Canada 
Low payments. Cottages, hunting, fish- 
ing, investment. Free Catalogue, Cana- 
dian Estate Land, Dept, 22C, 286 
Lawrence Ave. W.. Toronto, Canade 
. (416) 789-4536. 
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FREE CATALOG! All Types Property! 
Photos! (12 States.) SAFE-BUY Rea! 
Estate Agency, Inc. Box 589-PS, Little 
Rock, AR 72203. 800.643-8341. 


WANT to own your own home’ 
Easy Language Guide to Househunting 


Station A, 


GOVERNMENT LANDS - from $7.50 
Acre! ‘Buyer's Guide™ , , plua nation- 
wide listings - $2.00, Surplus Lands 
19107-ЕЕ, Washington, Е 
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NEW! FREEI Big Summer Catalog 
Over 5,400 Country properties de- 
scribed, ренге Land, Farms, Homes 
Recreation, ,Petirement 


| 
————— 


CALIFORNIA Acreage. Lots. $20.00 
down, $20.00 monthly. Box 35291. 
Los Angeles 90035. 


MEXICAN Property Opportunities. 
$5.00 Complete Information. Marwen, 
Р.О, Box 21-005, Mexico 21, D.F. 
Mexico. 


ا 
SPORTING GOODS,‏ 33 
FISHING TACKLE, ETC. |‏ 


IMPORTED 


LOCK BLADE , 


2 Overall Length Flips 

5" When Closed à BEN in 
1 antly an 

e Opens instantly locks auto 

e Sharp and matically td 

prevent acci, 
Tough M sonin 

e Stainless azor share 
| i ч tough stainies 

Steel Blade E blade for re 

iable use and hard 

Not for sale „long se re ice. Mond 

аск in ays i 

E M satisfied. Send $ 3:5 
plus SOF to cover а 


age апа nandiing, | 
| 


WESTBURY SALES CO. 
P.O. BOX 434, WESTBURY, N.Y. 1159 
DEPT. L-5-PS 
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33B KNIVES & STONES — 


GOOD, AFFORDABLE KNIVES 
IN A MEDIUM PRICE RANGE! 


andsome 4B page catalog is crammed full | 


of knives for hunting, fishing, camping, whittling, 


LN RHL 


blades, knifamaking materials and "how-to" 
books. Many imported and “hard-to-find” do- 
mastic knives. Over 200 high quality items. $1.00. 
Atlanta Cutlery Corporation 
Box 639ZM, Conyers, GA 30207. 


CAMPING 
EQUIPMENT TENTS 
CAMPING Equipment, 1000 Quality 


Items. Discount Prices. Campmor, Box 
407P, Bogota, NJ 07603. 


34 


LIFETIME CAMPFIRE FORK, At last, 
36" twisted, stainless steel roasting 
fork for camping and fireplace, Sani- 
itary, nontoxic, doesn't get hot! 2 for 
$3.95 plus 85c postage and handling. 
‘Storage tube included, DEALERS, 25 
set discount packages. J.F.R, Indus- 
yee oim West Liberty, Hubbard, OH 


35 AQUARIUM SUPPLIES 


Live Sea Horses AQUARIUM 


Includes 6 adults and up to 30 ponies from . 
nant male, marine БАН, food, ses | horse a ge A 
shells, coral, silica sand, live snail, live plant 
and instructions. $6.98 4 
BEGINNERS KIT: 4 adults and up to 30 ponies 
trom pregnant male, salt, food, snail, plant and 4 
шз 915, died. 

DELUXE AQUARIUM and all above 
accessories with 10 adults and up to 60 ponies f 
from 2 pregnant males. $11.95. 

| Saa Horses, Inc., Сері. PS 59, Bos 2096, Coral Gables, Fla. 33134 


37 


DOGS 
COLLARS, LEASHES, harnesses, ID 
plates, Write for catalog: The Dog 


Collar Works, Maysville, GA 30558. 


DOG Collars, Pens, Houses, Supplies, 
etc. Free 30 page catalog, Pet Ware- 
house, P.O. Box 307.PS, Round Lake, 
IL 60073. 


39 EARTHWORMS, 
CRICKETS.FROGS 
GREY Nightcrawlers - Raise /Retail, 
iterature. Fain's Angleworms, 


Edison, GA 31746. 


FREE Literature— We Teach You To 
Raise, Sell Fishworms, Crickets, 12- 
inch African Worms, Carter Farm-12, 
Plains, GA 31780. 


EARN Money raising fishworms! 
Backyard, garage, basement, Free In- 
structions, startling market facts! Oak- 
haven-121, Cedar Hill, TX 75104. 


41 TAXIDERMY 


EXOTIC Butterflies, Beetles, 64 page 
catalog, $1.00, Scientific, P.O, Box 
307-PS, Round Lake, IL 60073. 


MAN-EATING PIRANHA, mounted 
29.95. Guerra Associates, Box 9650, 
Washington, DC 20016. 


42 FIELD GLASSES, 
TE LESCOPES 
FREE Catalogue! Thousands War 
surplus optical bargains. Lenses, 
Prisms, Telescopes, Binoculars, etc. 


Jaegers, 6910 Merrick Road, Lynbrook, 
NY 11563. 


43  GOV'T. SURPLUS 


JEEPS $52.40, Airplanes $75.01, 
Typewriters $6.70, Boats $7.50, direct 
from Government, Directory and Sur- 
plus Catalog $1.00, (Refundable), 
Midwest Surplus, Box 401-PS, Dayton, 
OH 45401. 


DISCOUNT Catalog, Boots, Clothing, 
Guns, Knives, Outdoor Equipment. 
send $1.00, refundable, Dixie Military 
aaa Box 8149-PS, Nashville, TN 


GOVERNMENT Surplus, Buy your 
area, How, Where, Send $2.00 SUR- 
PLUS HEADQUARTERS BUILDING 
Box 30177-PS, Washington, DC 
20014, 
| JEEPS—$59.301 CARS— $33.50! 
450,000 ITEMS, 1979 DIRECTORY 
tells how, where to buy, YOUR AREA, 
Moneyback Guarantee, DP/DS Surplus 
Disposal, Box 99249-A5, San Francis- 
co, CA 94109. 


"GOVERNMENT SURPLUS Directo- 
ry." Buy 250,000 items (including 
jeeps j . low as 2c on dollar! Most 
zomplete information available . $2.00. 
SURPLUS DISPOSAL, Box 19107-FE, 
WASHINGTON, DC 20036. 


ves, military surplus, kitchen knives, | 
scissors and sharpeners. Full line of finished | 


чш чит — чит 


1979 SURPLUS Army, Navy store 
64 page illustrated catalog. Send $1,00 
Ruvel, 3037 North Clark, Dept. M5, 
Chicago, IL 60657. 


45 . BODY-BUILDING, 
SELF-DEFENSE COURSES 


POWERFUL Body Fast! Guaranteed! 


= — 


Free Information. American Power- 

house, Box 667T, Minneapolis, MN 

55440 

46 PROFITABLE 
OCCUPATIONS 


SURPRISE Everybody. Eecome Nota- 
ry Public now, We guide you, free. We 
sell notary needs. Raise your image, 
job value, income Assistance nation- 
wide, Brochure: Gulf, 234 Club-B, San 
Antonio, TX 78201. 


FREE catalog. Repair air condition- 
ing, refrigeration. Tools, supplies, full 
instructions, Doolin, 2016 Canton, Dal- 
las, TX 75201. 

FREE Literature—Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-10, Plains, GA 31780. 


HOW To Make Money writing short 
paragraphs. Information free, Barrett, 
Eas LOUN, 8 South Michigan, Chicago 


` RESURFACING BATHTUBS 15 
PROFITABLE. $1.00, Postage. Like-Nu, 
Box 8599, Minneapolis, MN 55409. 


MECHANICALLY INCLINED INDIVIDUALS 


Assemble electronic devices in your home. 
Be your own boss. Get started in spare time. 


Little Experience oe or Investment 
Necessary. Expect big profits: $300 - $600/ | 
е for free literature telling 


Wk. Possible. 
how. 


ELECTRONIC DEVELOPMENT LAB 
Вох 1560G, Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


ALCOHOL - Monzert's Prac- 
tical Distiller - Detailed Instructions - 
Diagrams - For Constructing Stills for 
Producing Alcohol, $12.00 - to - Tech. 


Dev, Ent, Р.О, Box 404, Westhaven, 
SOLAR ENGINEERING MASTER 
CATALOG and Solar Industry Index 


(SEM-79), Complete Indexing of Solar 
Products. Manufacturers, Trade Marks 
and More! Indexing by new CSI Sys- 
tem. Just $15.00, SEM-79, Dept. PS, 
8435 North Stemmons, Suite 880, 
Dallas, TX 75247. 


BIORHYTHM INSTRUCTION, com- 
plete with graph. $5.00. Ideal Shopper, 
Dept, E, 3407 Southgate, Flint, MI 


Free Catalog, North 
American, Box  7TTBEA, Fox River 


Grove, IL 60021. 


UNIVERSITY DEGREES BY MAILI 
Bachelors, Masters, Ph.Ds, Free Re- 
vealing details, Counseling, Box 389- 
SP5, Tustin, CA 92680. 


ENJOY CORDLESS ELECTRIC MOWING 
e How To Convert Gasoline Lawn mower for 
cordless Electric Mowing Plans $8 00 PP 
e How To Build Powerful DC MOTOR From 
Salvage Auto Starter Plans $5.00 PP 
a * information, Photograph. list $1.00 РР 
Refundable with order 
* Satisfaction Guaranteed. 


РОВ 1045 P55, NORMAN, OK 73070 


| ins today! Check or MO 


49 JOKES & NOVELTIES 


FREE! World's Leading Novelty Cat- 
1600 Jokes, Tricks, Science, 
Sports, Hobbies. Johnson-Smith, C-11, 
Mt. Clemens, MI 48043, 


50 MAGIC TRICKS 
PUZZLES, ETC. 


NEWI Largest magic catalog ever, 6 
free tricks, book of 50 tricks. $1.00. 
Marshal] Brodien, Р.О, Box 1118, 
Palatine, IL 60067. 


PROFESSIONAL Magic! Huge cata- 
log, over 1,000 tricks and books. 
82.60, Hank Lee's Magic Factory, 
Dept, PS5, 24 Lincoln Street, Boston, 
MA 02111. 


51 COINS & CURRENCY 


MONEY ROLLING DEVICE $9.95 Re- 
fundable. Byers Enterprises, 5865 
Lathrop Place, Cincinnati, OH 45224. 


Ln 
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HONG KONG DOLLAR Only 10c. 
Uncirculated cupronickel dollar. Limit 


Опе (Adults Only.) Plus price lists. 
ая Coins, КН-2. Littleton, NH 


3 OLD Liberty Head Nickels Only 
$1.00, Issued before 1913. Limit 1 


Set. {Adulta Only.) Plus price lists. 
Urea Coins, HL-2, Littleton, NH 


52 STAMP COLLECTING 


AN Unusual U.S, Approval service. 
Sherman, Box 15355P. Philadelphia, 
PA 19111. 


2,000,000 STAMPS - 150 countries 
eS aani Belden, 4175, Dearborn, MI 


FREE Worldwide packet, Penny ap- 
provals. Froelich, Box 412-B. Morton 
Grove, IL 60053. 


FREE Surprise collection sent with 
approvals. Jay, 1784 Union, San Fran- 
cisco 94123. 

PENNY Approvals! Regardless Cata- 
logue! Kloster. 4164—52nd St. San 
Diego, CA 92105. 

БО DIFFERENT Old U.S. between 
1861 and 1939 $1.00. Ed Roush, 423 
Shepard, Mansfield, OH 44907. 

$5.00 VALUE, 100 different United 
States Commemoratives $1.00: Bryson, 
812P White, Toledo, OH 43605. 


50 YEARS Old, fifteen different 
United States, over fifty years old 
25¢ with approvals, Jaxon, Box C11, 
New Rochelle, NY 10804, 


50 DIFFERENT U.S. Stamps. In- 
cludes 1943 Flag Stamp of Occupied 
Nations, Only 25c, Approvals included, 
Willett Company, Box 338-5. Yorktown 
Heights, NY 10598, 


500 DIFFERENT Stamps for $1.75. 
Smith, 508B Brooks, College Station, 
TX 77840. 


55 DIFFERENT U.S, Stamps! Only 
10c. Includes Old Issues, Commemora- 
tives, High Values, Airmails, plus hard 
to get $1.00 stamps, (Adults Only.) 
Goliath, W-2, Bethlehem, NH 03574. 


. GRAB BAG of over 100 Unassorted 
Stamps, only 10c, Contains New Is- 
sues, Asia, etc. 


SEND Only 10c for Nice collection 
of U.S, Stamps including $5.00 issue 
and scarce mint Sipex Souvenir Sheet. 
Attractive price lists of other beautiful 
stamps and collectors supplies also 
included, Mystic Stamps, Dept. SS-2, 
Camden, NY 13318. 


U.S. 100 DIFFERENT 10c approvals. 
"CUERO Box 385-5, Midlothian, VA 


| | bargains 
including U.S, and B.N.A. stamps, 
packets, albums, accessories and sup- 
plies, Also, fine stamps from our 
approval service which you may return 
without purchases and cancel service 
at any time, Jamestown Stamp, Dept. 
E-59-PS, Jamestown, NY 14701. 

WOW! 110 All Different Germany 
10e, Commemoratives, Airmails, High 
Values. Big Catalog, bargain lists. Also 
fine stamps from our approval service, 
which you may return without pur- 
chases and cancel service at any time. 
Jamestown Stamp, Dept.  AB589-PS, 
Jamestown, NY 14701. 

FREE! “MONEY SAVING" U.S. price 
list. Scotco, 2X4455-PS5, Hollywood, 
FL 33023. 


54 RADIO, TELEVISION 


36c TUBES, Radio & TV! Free Color 
Catalog. Cornell, 4217S University, 


| San Diego, CA 92105. 


electronics, 
25c. 


GOVERNMENT surplus 
gadgeteers illustrat catalog 
Meshna, Nahant, MA 01908, 


POLICE Scanners, Crystals, Anten- 
nas. Radar Detectors, Са. ИРИ, Box 


turner, external 
spread. Details $2.00 
Lazy-Tuner Products, 
Cleveland, OH 44142. 


FREE Educational Electronics Cata- 
log. Edukits Workshop, Department 
788-A, Hewlett, NY 11557. 


BUILD YOUR OWN TV CAMERA 
“Ideal for home & business" 


Whether de FUN m PROFIT, we 
chathenge you to the exciting field 
of TV telecaating, Camplete kil 
only 5105.00. ышан, Alte 
available алты. Connects ta 
any TW set Reviewed im is 

August, TA ние. 


: "Pg mápirime, 
E a t PHONE OR WRITE FOR FREE 
wk E HLUSTRATED CATALOG OF KITS 
: d „DIAL 402-987-3771 Lern 


1205 BROADWAY ST. M 
DAKOTA CITT, MEAR. лаги 


(Refundable). 
Box 42042E, 


пр E | 
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ATV Research 


‘ELECTRONICS, 
STEREO, HI-FI ' 


ci - 
M 


= е Ü gi 


55 
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A zin! p>- = A 7 
Lancaste A "LA 


Organs, pianos, strings, rhythms, amplifiers 
synthesizers. Build your own custom instrument 
Also factory assembled. 104-РАСЕ CATALOG $7 


| tee. Fin out for 
yourself... FREE. FREE that is. Write now. Right 
ё 


еееоке(еб 
Dept. C-PS. 735 N. Northlake Way 


Seattle, WA 38103 


56 RECORDS, TAPES, etc. 


RADIO RERUM CASSETTES, 50 
shows. FREE Brochure. ASTRO-VIEW, 
P4, Box 923, Valley Forge, PA 19481, 


mr e —Ü 


OLDIES—45 RPM Original hits. Cata- 
log $1.00. C&S Record Sales, Box 
197, Wampsville, NY 13163. 


57 MUSICAL INSTRUMENTS 


x SAVE! mutase 
ccessories, Og. 25c handling. 
Freeport Music, 114C Mahan St., W. 
Babylon, NY 11704. 


Instruments, 


GUITAR beginning book ina CAS - 
sette. $7.95. Also, 193 Beatles Songs - 


words, music, chords, $15.95, Musi 
vno 217 Main, Blacksburg, VA 


1 certificate 
worth $1.25 enclosed with catalog. 
International Violin Company, Dept, 
NA, 4026 W. Belvedere Ave., Balti- 
more, MD 21215. 
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IONS. 


SER IF . SAVE!Direct from Importer. 
„Б 353 Models for students, teach- 
БШ E ©; ers, professionals. Standard 


or Electronic. Terms. Trades 


sa welcome. Home Trial. Hohner 

ye? Button models too. FREE 

catalog and Importer prices, 
ACCORDION CORPORATION 

5535 (PX) Belmont Avenue, Chicago, Ili. 60641 


58 SONG WRITERS 


ee E 
, Box -PS, | 
P TRA S, Nashville, 


POEMS Wanted. Songs Recorded. 
Broadway Music, Box 7438-PS, Sara- 
sota, FL 33578. 


60 BUSINESS 


OPPORTUNITIES 


HOT-Stamper Prints Gold Leaf. Per- 
sonalize everything. Print Business 
Cards, Pencils, Matches. Free Detalls, 
Gold Magic, POB 24986 (LLC), Tam- 
ра, FL 23623. 


FIRST Time Offered. This item can 
return you 150%. Complete details 
and samples $3.00, Titus Consulting 
and Developments Ltd., General Deliv- 
ery, Station R., Kelowna, B.C. Canada 
VIX 4КЗ. 


1 MADE $40,000.00 Year by Mailor- 


der! Helped others make money! 
ra Box 318FF, Ypsilanti, MI 


—tske. ‘itt Details: Silver, Box 548, 
Woodville, TX 75979. 


VENDING Machine. No selling, 
Routes earn amazing profits. Big Cata- 
logue Free, Parkway Corporation, 
1930PSB Greenspring Drive, Timonium, 
E E 21 093. 


business, Make more 
Box 16386-PS2, 


` HAVE own 
money, International, 
Portland, OR 9 72 1 9. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
&mall Manufacturing business Without 
Investment write: Businesses, 92-Р 
Brighton 11th, Brooklyn, NY 11235. 
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FREE Literature— Make Big Money 
Raising Fishworms and Crickets: Car- 
ter Farms, Plains, GA 31780. 


ee 


PHOTOSTAMP Agents Wanted! Make 
Big Money from Home Mailorder. Free 
Samples & Information: Postermatic- 
C8, East Providence, RI 02914. 


PLASTERCRAFT—Profitable Home 
Business. Over 1,000 molds available. 
Details: Lynnette, 6251R Mentor Park, 
Mentor, OH 44060. 

MAIL Baby Catalogs to New Mothers 
for Big Profits! Details 25c. Volz-PS, 
Ypellanti, МІ 48197. 


PIANO Tuning quickly learned with 
home study course, Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


FREE Mailorder Dropship Business 
Magazine! Mailer's World, Box 1355-P, 
Sioux Falls, SD 57101. 

REPAIR HYDRAULIC JACKS—Free 
Details Hydraulic Parts Supply, or 
S. Box 4157, Brownsville, TX 78520 


LINER Inl‏ ي 


$92.00 FROM Square Foot Plywood 
(Huge Demand). Revealing Proof 25c 
(Refundable), Woodwins, Eridgewater, 
MA 02324. 
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SYNTHETIC Oil, Increases Fuel 
Economy! Engine Lifetime! Spare Time 


Business, (800) 448-4511, Extension 
TO 556% Profit! Mailorder book 
selling! Bookco, 1518 Luray, Pitts- 
burgh, PA 15239. 

MAKE More Money by Mail. HACO, 
Box 846, Nashua, NH 03061. 

RAISE Earthworms for Us. Baker 
COUP m Box 173, Sparta, OH 


MAKE $2,000.00 Monthly Spare 
Time. Unique proven enterprise. No 
selling. No capital to start. Free 
brochure, Kashbuilder, Box 1132-РК, 
Indianapolis, IN 46225. 
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MILLIONS in Mail! Free Secrets. 
436140213, Box 6226, Toledo, OH 


HEW Luxury Car Without Cost! Free 
Details. Codex-B, Box 6073, Toledo, 
OH 43614. 


BECOME our Mail Order Distributor. 
100 for supplies. Free Booklet. Audit 

eggs Box D-51, Emerson, NJ 
T à 


BECOME our Wholesale Distributor! 
Work P/T, We Stock Hundreds of 
Quality Gift Items, Jewelry and Novel- 
ties. $2.00 Brings Catalogs, (Refunda- 
ble). YH, 2007 Wilshire, P-530, Los 
Angeles, CA 90057. 


CUSTOM T-SHIRTS 5100.00 a day 
possible. Sell to clubs, schools, 
churches. $2.00 (refundable). Bolen, 
Box 3258, Van Nuys, СА 91408. 
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WATCH REPAIR pays well. Learn 
at home at lowest cost. Free details. 
Nawtco, Box TTBEC, Fox River Grove, 
IL 60021. 


STOP  Wasting Money answering 
questionable opportunities. Confiden- 
tial report explains 1000 offers. Globe 


Reports, Box 20588-PS, St. Louis, MO 
63139. 
U.S. POSTAGE STAMP VENDING 


MACHINES. Recession Proof Business. 
Free Brochure, Gross Vending, 4820 
Avent Drive, Jacksonville, FL 32210. 


gor re eee ee 


PIANO Tuning Learned quickly at 
home! Musical knowledge unnecessary. 
Free information, Empire School, Box 
450327, Miami 33145. 


ADVERTISING BUSINESS - You 
own it! $400 first week or money 
back, Write: Action Ad Clock, Room 
AC-3-IE, 1512 Jarvis, Chicago, IL 
60626, 

NEWI 5 "proven' wholesaling op- 
portunities. $100.00 daily! "Capital, 
experience unnecessary.’ bro- 
chure!  Allrightco, Box  91309-X5, 
Cleveland, OH 44101. 


LEARN Sewing Machine Repairing. 


a Women, Lucrative profits. Gress- 
Gorrespondence School, Box 927, 
nu IA 51301 


| 6061 
| Woodland Hills, CA 91365. 


limited Lifetime Income from Thor- 
oughbreds - Harness", Elias, Box 47-G, 
Brooklyn, NY 11219. 
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MAILORDER opportunity! Start prof- 


| itable home business without experi- 
| ence or capital. 


Write for free book, 
case histories, plus complete details. 
No obligation. Mail Order Associates, 
Dept. 695, Montvale, NJ 07645. 


Chimney  $weeping Secrets! 
Box 1537-P, Albany, OR 


FREE: 
Sweep, 
97321. 


$1200.00 MONTHLY CORRECTING 
PUPILS’ LESSONS! Start immediately. 
Free Report. Send self-addressed 
stamped envelope. Home, Box 9201- 
SBLL, San Diego, CA 92109. 


omi 


BORROW 225,000 interest-free!! . . 
indefinitely! Anyone! Free Report: Ex- 
ae Box 368, Buford, GA 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Lightning seller. 
Exceptional margin. Distributors 


wanted. Northwest Electric, Ave. 176, 
Mitchell, SD 57301. 


TAKE Catalog Orders. We dropship 
2500 Best-selling specialty products, 
Lowest below-wholesale prices, Imme- 
diate delivery, Spectacular home busi- 
ness apparu dag Free EBook, 
De oto <Ave., Dept. 


IMPORT - Export opportunity. Profit- 
able world-wide mail order business 
from home without capital or travel 
abroad, We ship plan for no risk exam- 
ination, Experience unnecessary. Free 
report. Mellinger, Dept. 52695, Wood- 
land Hills, CA 91367. 
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[» ELECTRONIC | 
| pRO ASSEMBLY BUSINESS 


Start home, spare time, Investment, know Iis or 
experience unnecessary. BIG DEMAND assem 


ling 
electronic devices, Sales handled by 
professionals, Unusual business opportunity, 


FREE: Complete illustrated literatura 
| Dd BARTA, Box 24858 
Walnut Creek, Calil. 94597 


be aTAX CONSULTANT 


income unlimited in full or part time home busi- 


ness preparing tax returns in busy tax season, 
plus year-round monthly fees to $50 from busi- 
ness tax service. Mo bookkeeping experience 


| needed. We train you at home, help you start. 


Accredited Member NHSC. Free literature. No 
salesman will call. Vet Approved. National Tax 
Training School, Monsey, 1EK, N.Y. 10952 
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POWIN: BIG OIL MONE! 


PLUS TAX BENEFITS 


OTHERS DD EVERY MONTH IM U.S. GOVERNMENT 
011 LEASE DRAWINGS IF TOU ARE 21 AND A CITIZEN 
YOU CAN PARTICIPATE EQUALLY WITH MAJOR | 

DIL COMPANIES IN THIS LEGAL LOTTERY А 

$75 TAX DEDUCTIBLE FILING FEE CAN 

RETURM UP TO $75.000 AND MORE 

IMMEDIATELY FLUS A POSSIBLE 

j FORTUME IN FUTURE INCOME WRITE 

. DEPT 15 FOR FREE INFORMATION 


A Га СЫЕР ЕЛАН КЕ A ААС И Еа 


"STICKER 


“BUMPER 
pi G DEVICE 


PRINTIN 


Pertable, Any Message in 
far FREE DETAILS. 
BUMPER —MAGIC 

Р.0. Box 22791 (LL) 

Tampa, Fla. 33622 


Simple, Cheap, 
Minutes. Sen 


61 MONEYMAKING 
OPPORTUNITIES 
BUILD DOG ‘HOUSES. Steady In- 


come. Details 50c, Rosco, 93 Wilson 
St., Pittsburgh, PA 15223. 


"MAKE MONEY FISHING". 


Details 
25c. Dizco, Box 51181, Tulsa, К 


14151. 


$47.50 Daily Starting Next Week. 
No mailorder ripoff or stuffing enve- 


lopes hoax. Send self-addressed 
stamped envelope: Sbiacien, Drawer 
4099, Valley Village, CA 291607. 


COME HOME A WINNER! Proven 
roulette system, Free details. P.O. Box 
2546, Mission Viejo, CA 92690. 


| presently available, 


| months free subscription. 


e 
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tionally profitable, Many opportunitjes 
Businesses, 
Brighton 11th, Brooklyn, NY 11235, 


LEARN The Secrets of Repairing 
Junk Batteries. “Fabulous Profits", 
small investment. Apex Engineering, 
2424 Bolsa Road, Atascadero, CA 
93422. 


YOUR own manufacturing business 
FREE. We supply all equipment and 
know how, Free details. Write: Mason, 
Room MC-3-IE, 1512 Jarvis, Chicago, 
IL 60626. 
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ERASE DEBTS with  little-known 
law: CREATE wealth!! FREE report, 
Blueprints, #55, Box 9800, Bronx, NY 
10471. 


FREE - Easy Ways to make money 


| selling exciting new products—Full 


spare time. Send name, age for 5 


Salesman's 


Opportunity Magazine, 6 N. Michigan, 


| Dept. 268, Chicago, 60602. 


МАКЕ TOP MONEY in Stained 
Glass. We teach you at home in 
your spare time with completely 
Illustrated Lessons, all Profes- 
sional Tools and many interesting | 
projects. All this and MORE is in- 


cluded in our Self-Study Program 
` Everything needed to start you 
‘on your way to success 
| Regina Careers Ltd. Free info 
| î Publications Dept Ps-59 
^33 E. Main St., Round Lake Park, IL 60073 


62 EMPLOYMENT 


INFORMATION 


. WORK Overseas. Australia, Africa, 
South America, Europe, etc. Construc- 
tion, Sales, Engineers, Clerical, etc. 
$8,000 to $50,000 + , Expenses paid. 
For employment information write 
Overseas Employment, Box 1011F, 
Boston, MA 02103, 
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AUSTRALIA—New Zealand Want 
You! 50,000 Jobs! Transportation! 
Listings $2, 00. Austco, Eox 2069F, La 
Puente, CA 91746. 


OVERSEAS . . . $15,000-$50,000 +. | 


Free Information! Employment, 
29217-FE, Indianapolis, IN 46229. 


63 SPECIAL SERVICES 


INFORMATION On Anything, Fergu- 
son Research Specialists, 60-15 Wood- 
side Avenue, Woodside, NY 11377. 


64A PROFESSIONALS 
ACCREDITED 


PROFESSIONAL DEGREES. 
lor. Master, 


Box 


K Bache- 
ith 


Free Details. Ebert Profes- 
sionals Institute, Box 1651, Dept. 65, 
Columbla, MO 65201. 


66 AGENTS WANTED 


SPARE TIME CASH. Sell Famous 
Hanover Shoes, Samples, sales kit free. 
No experience needed. No age limit. 
Big Commissions, Hanover Shoe, Dept. 
2377, Hanover, РА 17331. 


67  SALESPERSONS— 
DISTRIBUTORS WANTED 


HERTEL exclusive reference Bible! 
Big profits! Startling 3-dimension cov- 
er! Demonstrator, supplies furnished. 
" commissions plus extra bonus 
outfit, International 


| 
| 


INSTANT CASH COMMISSIONS Full 
or part time, Free Sales kit features 
America's largest line low priced Busi- 
Printing, Advertising Specialties. 
Sign, Calendars and other necessities 
used daily by business people. Profit- 
No experience, No 
No collections or deliver- 
ies, Write today. National Press, Dept. 


941, North Chicago, IL 60064. 
68  REMAILING 
SERVICES 


REMAILING - Enclose stamped, ad- 
dressed envelope with $1.00 to: RMSP, 
576 82nd, Niagara Falls, NY 14304. 


70 AUTHOR'S SERVICE 


PUBLISH YOUR BOOK! Join our 
successful authors. Publicity, advertis- 
ing, beautiful books. All subjects 
invited. Send for fact-filled booklet 
and free manuscript report. Carlton 
Press, Dept. PSQ, 84 Fifth Avenue, 
New York 10011. 
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| ACCURATE MINIATURE 
MEASURING TOOLS 


Use these unique measuring tools 
for quick, direct measuring of small 
parts, grooves, slots, holes, cham- 
fers, line spacing, etc. Use with mag- 
nifier or microscope. 


Precision etched stainless steel) 
scales reach into confined areas 
where other measuring devices 
can t Direct reading, regardless of 

magn а changes. Miniature 
scales are spotwelded to bendable 
stainless steel shafts. Handles are 
non-rolling anodized aluminum, 
color coded. Overall length of tools 
is 83mm (3%"). Each scale is pack- | ` 
aged in plastic container. 


In Inches, Cat. #026 
|.200"calibrated in .005" 


In Metric, Cat. #027 
5mm calibrated іп . Imm . $8.95 ea. 


. $8.95 ea. 


[їп Inch/MM, Cat. #028 
[Combination scale with 


above divisions. 


| Two-sided (pat. pend.) .. $13.95 ea. 


In Metric, Cat. #029 
10mm calibrated in 


$12.95 ea. 


MINITOOL 
15076 Dickens Ave., San Jose, CA 95124 
71A REPRODUCTION 
MOLDS 


OLD Time Miniature Soldier Molds, 
Free Catalog, Castings, 43 Turnbull, 
Highland Park, IL 60035. 


^ 900 RUBBER - fiberglass m molds for 
Catalog $2.00. 


ornamental concrete, 
Plycrete Mold, Elk Rapids, MI 49629. 


72 EDUCATION & 
INSTRUCTION 


THESES, Dissertations, Research, 
writing, editing. Professional, confiden- 
tial! Quality guaranteed! Box 25918-E, 
ноа T EID CA 90025 (213) 47T- 


(BSET, by 
C Grantham College, 
Cienega, Los Angeles, CA 


ELECTRONICS Degree 
correspondence, 
2500 La 
90 034. 


DEGREES, Thesis. Method, Brochure, 
$1. North. Box 3388, Tulsa, OK 74101. 


COLLEGIATE Research "Papers. All 
subjects. 10,250 on file, Improve your 
grades! Send $1.00 today for 256-page 
catalog. Rapid Delivery. Box 25918. 
QQ). Los Angeles, CA 90025. (213) 
477-8226. 


FREE Lifetime Ordination. Become 
Chaplain, Missionary Evangelist, Bish- 
ор, Box 744-PS, McKeesport, РА 


BARTENDING-BAR Management 

Home Study,  Bartending Training, 
3843-G San Fernando Road, Glendale, 
CA 91 204. 
LEARN. сим REPAIR At Home for 
Profit or Hobby. 30,000 Students since 
1946. Approved for Veterans, Money- 
back Trial Offer. No Salesman will call. 
25c brings details, Modern Gun Repair 
School. Dept. PSC, 4225 N. Brown 
Avenue, Scottsdale, AZ 85251. 

WELDING TRAINING, E Basic and Ad- 
vanced for Major Processes — Arc 


(Stick), MIG, TIG, Gas, Pipe all 
processes, A non-profit school. Accred- 
ited member NATTS, Approved Ohio 


70-12-0064 HT. Write for school 
bulletin and course schedule. HOBART 
SCHOOL OF WELDING TECHNOLOGY, 
Box 79, Troy, OH 45373. 
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LEARN WHILE ASLEEP! Astonishing 


New Method! Strange Catalog Free! 
Autosuggestion, Box 24-A, Olympia, 
WA 98507. 


COLLEGE DEGREES BY MAIL. Get 
Bachelors, Masters, Ph.Ds, the easy 
way, at low cost, without attending 
any classes at all! Free revealing 
details. Counseling, Box 389-PS5, Tus- 
tin, CA 92680. 


EARN Extension Degrees in Homoeo- 


athy, Radionics, Botanic Medicine, 
aturopathy, Philosophy, Psychology, 
te Founded 1961. герои 
1.00, Alirmailed. A/PS, 


Sec 
rantridge Forest School. Highñeld, 
ıuanehill, Sussex, England RH17 TEX 


COLLEGE Degree? Why not? Ph. D. 
faster, Bachelor. Independent study. 
lysion College, Box 909, San Ysidro, 
‘alif. 921 92173. 


` DEGREES By Mail! Bachelor's, 

Taster’ s, Doctorates. Literature free. 
‘areers, Dept. 14, Box 10068, Wash- 
agton, I DC 21 0018. 


MASTER R WATCHMAKING at home 
t lowest cost, Free information. 
[awtco, Box TTBEB, Fox River Grove, 
L 60021. 


FCC LICENSE. lst & 2nd Class. 
lectronics Career courses by mail. 
LI. Bill, FREE School Catalog and 
nformation, School rep will try to call, 
Vrite Cleveland Institute of Electron- 
Inc, (CIE), Dept, WPS-47 VR 
17th Street, ` Cleveland, 


28, 
saat 
4114 


UNIVERSITY DEGREES! No Classes. 
"ast, Economical, Accredited. FREE 
tevealing details Success, Box 12500- 
35, Columbus, OH 43212. 


MAKE more MONEY. Learn to Super- 
‘ise. MTCI, Box 2117-53, Cocoa, FL 
12922. 


MEMORY, Sleep Learning. Free Pub- 
ication, DLP, Box 487, Anaheim, CA 
} А 


LEARN Dowsing, Radionics, Radies- 
hesia and E.S.P.. Subjects. Free Illus- 
rated Catalog. Courses and Equipment. 

| $2.00.) Established 30 
Bruce Copen, саш, Dane- 
England RH17 TEX. 


ШІ, Sussex, E 


mory. No 
photographic пе 
| EXE 
INSTITUTE of ADVANCED THINKING - 
858P5 ViaLaPaz, Pacific Palisades, СА 80272 


73 CARTOONING, 


SIGN PAINTING 


SSS‏ و ن o o‏ ت 
CARTOON for money ! ! ! Free Book:‏ 


Success, Box  885B, Dearborn, MI 


18121. 


MONEYMAKING Professional Саг- 
Looning - Free Literature! Art, Вох 
B9-PS, Woodmere, NY 11598. 


MODERN Cartooning taught by mail. 
Write for free brochure. Cartoonerama, 
Box 263-A6, Branford, CT 06405. 


76 DETECTIVES 


DETECTIVE Profession, easy home 
study; free tie-tack or lapel pin, certif- 
icate, future, Professional Investigators 
Training School, Dept. CB, P.O, Box 
1890, , San Pedro, CA , CA 980733, 


` FINGERPRINTING - ¢ - exciting scien- 
tific career, Home study course teaches 
everything, Certificate on completion. 
Many openings; prepare now, Profes- 
sional vestigators Training School, 
Dept. FP, Р.О, Box 1890, San Pedro, 
CA 90733. 


INVESTIGATORS: Train at H 
Free Information, Global, Box  T-3, 
Twin Peaks, CA 92391. 


77 LOANS BY MAIL 
BORROW $100.00 - $25,000, No 
collateral. No cosigner. Millions ap- 


proved. Details $2.00: Easymoney, 
27162-PS, Cincinnati, OH 45227. 

BORROW $25,000 "overnight." Any 
purpose, Keep indefinitely! Write: Suc- 
cess Researc Box 29263-FE, India- 
napolis, IN 46229. 


BORROW FROM HOME 


Box 


No experience, 
talls: Financial, 
236 Wayland Avenue, 
02920 


78 WINEMAKING 


Dept. 11-JJ- 5, 
Cranston, 


, Recipe, 
Equipment, Service, SPI, 
Chapel Hill, NC 27514. 


WINEMAKERS — Beermakers, Free 
Catalog, Equipment Supplies. Continen- 
CIN 68016-PS, Indianapolis, IN 


— ———— л oc— ——————————YenÓÁ— HÁ——— 


Box 1848, 


ingredien 
57498, Rochester, NY 14615. 


WINEMAKERS . Beermakers: 
Illustrated catalog of supplies. Sem- 
plex, P.O. Box 12276H, Minneapolis, 
MN 5541 


EASY Sangria Fruit Wine Recipe, 


$1.00. Recipes, Box 233, Station A, 
Flushing, NY 11358, 


Ht 


——— 


WINEMAKERS—BEERMAKERS Free 


Catalog. Fast и, А Selec- 
tion. Kraus, Box Inde- 
pendence, MO 64053 | 

WINEMAKERS BEERMAKERS EX- 


TRAORDINARY INFORMATIVE CATA- 
LOG FREE, 350 Equipment. Ingredients 
items. Danenberger's, Box 276-5, New 
Berlin, IL 62670. 

SOUTHERN  WINEMAKERS——HBEER- 
MAKERS, Free Catalog. Li'l Ole Wine- 
makers, 731 New Warrington Rd., Pen- 
sacola, FL 32506. 


MOONSHINE! Whiskey, n, 
making. Illustrated manual, recipes, 
$1.00. Gourmay, 5133 Fairhill, Phila- 
delphia, PA 19120. 


Ton س‎ шс 


BEER LOVERS 


vodka 


- Brew great Amerl- 
can and European beer. Exclusive Irish 
barley malt extract - European yeasts. 
Kits, equipment, supplies, Free details. 
Duane Imports, Ltd., Box PS59, 508 
Canal Street, New York, NY 10013. 


79 BUY IT WHOLESALE 


400,000 BARGAINS Below Whole- 
sale! Many Free! Liquidations . 
Closeouts! . . . Job te ... Single 
es. Free detalls. Worldwide Bar- 
unters, Box 730-B, Holland, MI 


| 49423. 


REPLACEMENT PARTS, service tools 
for Chain Saws, Small Engines, First 


Parts, Box 6329-K82, Erie, PA 16512, 


^ GENUINE Indian Jewelry /Handcrafts. 
Below wholesale! Details $2.00 (ге- 
fundable), Lange/PS 6031 N. "7th St., 
Phoenix, AZ 85014. 

SAVE $$55. Import your own prod- 
ucts or buy wholesale, Send $2.50 
for details to LM&M Enterprises, P.O, 
Box 1227, Leesville, LA 71 LA 71446. 


FREE CATALOG, Indian 


Jewelry 
Wholesale, Manufacturer, Box 27230- 
Z, El Paso, TX 79926. 


0 ADVERTISING 
AGENCIES & SERVICES 


EXPERT Assistance for mailorder, 
agent, advertisers. Ratebook leading 
newspapers, magazines $1.00. Chicago 
Advertising Agency, 28-Е5 Jackson, 
Chicago 60604. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


RUBBER Stamps. Free Catalog. 
Jackson's, Brownsville Rd, G-100, Mt. 


Co 


Vernon, IL 62864. 


84 PRINTING SERVICES 


BUMPER STICKERS - Any Message 
Printed, Five  Stickerg for $3.00. 
Sign Mart, 34 Candy LN, Brunswick, 
ME 04011. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


SIMPLE-X STAMP 
PRESSES, Hydraulic Oeo nind. Electri- 
cally Heated. Sizes 5"x8". 8B8"x12", 
l0"x15". Starting Cutfits Order ant 


211-PS, ж MO 65801. 


PRINT YOUR OWN — CE 
Presses. 
Factory. 
Samples’ to: 
Meriden, CT 06450, 


87 TOBACCO, PIPES, 
CIGARS 


CUSTOM Blended Pipe Tobacco. Free 
Sample. Green River Tobacco Co., 
Box 131ЗРЗР, Owensboro, KY 42301. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH IMMEDIATELY 
Old Gold, Silver, Platinum, 
Gold Teeth, Watches. Diamonds, Spec- 


60602. Established 1 93. 4. 


GOLD - Silver - Platinum Wanted, 
For free information write: Wilmots, 
345 5. Glassell, ‚ Orange, CA 902666. 


i Precious Metals, 6 
Dept. 957, Chicago 60803. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


ru — —À a س‎ ——À À — — 

WATCH and Clock Repairing Books, 
Tools, Materials, Free Catalogs. North 
American, Box  T'"-BE, Fox River 
Grove, IL 80021. 


91 OF INTEREST TO ALL 


BE DAIMED minister. 5.00: 
World church. Rt. 2, Goodlett e, TN 
37072. 


TOOTHPICK - 
German Import. . 
Flexible. Satisfaction 
$3.00. The Walter Co., 
Rd., Danville, CA 94526. 


GENUINE SILVER! 


92 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


FREE! Color-Illustrated 96-page 
Catalog of Ship Model Kits, Doll House 
Furniture Kits, How-To- Do-It Books, 
Plans, Construction Materials, Tools, 
Engines, Motors, Fittings. Write Now! 
James Bliss & Company, Dept. PS, 
Route 128, Dedham, MA 02026. 


4 FOR INVENTORS 


Фф 


PATENT IT ECONOMICALLY! Free 
details. N. Rainer, 2008 Fondulac Rd., 
Richmond, VA 23229. 


NONPROFIT foundation helps inven- 
tors, Widest range of services, 
recording forms. e evaluation. Affil- 


3 


lated Inventors Foundation.  501-A 
Iowa, Colorado Springs, CO 80909. 

REGISTERED PATENT ATTORNEY. 
Mail Service, Applications and 
Searches, Box 392, Millwood, NY 
10548. 

DON'T get ripped-off, What you 
don't know hurt you. Detalls 


$1.00. SOCIETY of AMERICAN IN- 
VEMTORS, Rte. 4, Box 419-F, Sa- 
vannah, GA 31405. 


INVENTORS: If you have an inven- 
tion for sale or license, write for free 
booklet explaining how we can help 
you. Kessler Sales Corp, C-75FI, 
Fremont, OH 43420. 


IDEAS, inventions, new products 
needed by innovative manufacturers. 
Marketing assistance available to indi- 
viduals, tinkerers, universities, compa- 
nies with feasible concepts, Write for 
Kit-PS, IMI, 701 Smithfield Street, 
Pittsburgh, PA 15222. 


FREE information on protecting your 
invention. M. Ajeman, 3600 Wilshire 
#1510, Los Angeles, CA 90010. 


95 INVEN TIONS WANTED 


MANUFACTURER SEEKING INVEN- 
TIONS, ADVANTEK INTERNATIONAL, 
1100 17th NW, WASHINGTON, 
20036. 


requirements, 
tion, C-75-IW. Fremont, OH 43420, 


97 GOOD EATING 


99 FOR SALE MISC. 


NITEWRITER Pen, Light That 
Writes. $9.58 Complete with Batteries. 
Extra Ink Cartridge. B&G Sales, 5827 
Oldshell Rd., Mobile, AL 36608. 


100 WANTED TO BUY 


$4 PER Lb. For fee Carbide: Stel- 
lite $3. Larry Poley, (616) 979- 4075. 


x greed e 
anal 


102 TREASURE FINDERS, 
f METAL DETECTORS 
FIND old coins, jewe 


gets. New patented 
vice. Free catalog. 


TREASU 
Gold, Silver. Coins, 
erful Models, Instant Financing avail- 
able, Write or call for free cates. 
Phone үз?) = Pap g day or nigh 
Relco ‚ Вох 10839, Hous- 


ton, TX Xi 


using foreign 


| SAVE 


195 MISCELLANEOUS 


FREE BOOK. Pr Elijah Coming 
Before Christ. о. Mission, Dept. 
58, 481 Thurston Road, Rochester, NY 


Special — 20 


"Faded" 


Look. Send $3. 00 to Smali 
Books, Inc. Box 81, Gibsonia, PA 
15044. 
106 PERSONAL 


BECOME An Ordained Minister, Free 
ministeria] credentials legalize your 
right to the title "Reverend." Write: 
Church of Gospel Ministry. 486-PS 
Skyhill Court, Chula Vista, CA 92010, 


TAXES! Pay too much? Save dollars 
s or your corporation 
in another country, Write now for ‘Тах 
Havens, Offshore Companies", Send 
$9.20 to: Dragon Company, P.O. Box 
38581, Dallas, TX 75238. 


^ INVESTIGATORS. Latest 
Alds, Write: Clifton, 
Miami, FL 33168. 


ADVANCED TITLES/DEGREES Min- 
isters, Honorary Doctorates, other Ser- 
vices available. 4Omnidenominational. 
Free Details. Aquarian Church. 432-Р5 
PCH. Hermosa, CA 90254. 


A COMING Whirlwind to sweep this 
earth! Free Information! Write: Harvest 
PS, | Jefferson rson City, MO 65102. 


^ NEW Luxury Luxury Car Without Cost! Free 
Details. Codex-E, Box 6073, Toledo, 
OH 43614. 


COLLEGE DIPLOMAS WITHOUT 
CLASSES. Accredited Degrees by Mail, 
Free Details, ACSE, Northgate, Box 
25195, Seattle, WA 98125. 


BECOME SUCCESSFUL - How to 
improve your personality, Practical 
program toward greater confidence & 
popularity, Proven success. $2. 00 
Huntington Gifts, 4085 198 St., Lang- 
ley, B.C., Canada V3A 1E3. 


YES IT'S LEGALI Craps and Black- 

ack Tables, brochure 25c. Keywood 

anufacturing, 6515 Northview, Boise, 
ID 83704. 


DON'T DIE Intestate. 64-page book- 
let “Wills - How to Make and How 
to Break Them" by noted attorney. 
FAMILY TREE CHART. А valuable 
Heirloom. Buy Several. Each 
$1.98 + 55c p&h (U.S.) Satisfaction 
GUARANTEED. INEXCO ENTERPRISES, 
92 Ewen Road, Hamilton, Ontario, 
Canada L8S-3C5. 


HORSEPLA YER $—Free! 
win Won $300 weekly. 
Turfwin, Box 581 PS35, Port Washing- 
ton, NY 11050. 


CERTIFICATES, Docum 


Electronic 
Box  220-F. 


item 


ents 


all 
| kinds) Guaranteed! Authentic!! Catalog 


25c: LTD Documents, Box 
New Hyde Park, NY 11040. 


=P TET 


910-M8, 


F 
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106A HAIR CARE 


HAIR FARMING Stops hair loss - 
Stimulates new hair growth. FAST, 
FAST RELIEF! No chemicals. Guaran- 
teed results 30 days. Exciting facts 
free, Rogly Massaron, Box 570726. PS 
278, Miami, FL 3157. Write today! 


107 HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
DP Free Trial, Batteries whole- 
Terms Arranged. Lloyds-PSC, 
Rockford, IL 61104. 


TRY before you buy! Rhodes Hearing 
Aids, Dept. 69-H, Brookport, IL 62910. 


FREE HEARING AID CATALOG-— 
l,—by mail Write “MONEY- 
SAVERS," 9530PS-5 Langdon, Sepul- 


veda, CA 91343. 


HEARING AIDS 


2 PRICE CATALOG FREE' 


SUPER SAVINGS! Newest. Finest. 
All гурге. Buy DIRECT & save up 
to HALF! No: salesmen. Id 
AIR MAIL on HOME TRIAL. FRE 
Catalog. Write: MONEYSAVERS, 
Dept. PS-5D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 


501 Complete Book of Firewood — Poulan's book, writ- 
ten by firewood expert Warren Donnelly, covers se- 
lection and sources of firewood, cutting, seasoning 
and art building a fire, and alternative fireplace 
fuels. $3.95 


502 Fiberglass Repair Materials Fibre Glass-Ever- 
coat's catalog features complete line of repair and 
maintenance materials and how to use them. For 
boats, houses, RV's, and autos. 25¢ 


503 Wood Finishing Four-page pamphlet gives 
characteristics of six different wood-finishing prod- 
ucts. Information on product features, typical uses, 
surface preparation, application, and cleanup is pro- 
vided, from Flecto Co., Inc. Free 


504 Mobile Home Insurance Buyer's Guide Guide of- 
fers practical, easy-to-read advice on buying mobile- 
home insurance, as well as details on Foremost In- 
surance Company's specialized Mobilowner's Insur- 
ance policy. Free 


505 Rechargeable Battery Learn about an econom- 
ical alternative to the "throwaway battery" in this 
booklet from General Electric. Rechargeable nickel- 
cadmium batteries and easy-to-use chargers save 
money and last for years. Free 


506 Lawn and Garden Mowers CEight-page catalog 
shows Gravely's walk-behind and riding mowers. 
Specs and accessories also included. Free 


507 Ice Chests and Coolers Igloo Corporation's cat- 
alog illustrates its line of durable а она seat-top 
ice chests, beverage coolers and utility containers. 
Useful for picnicking, boating, or any kind of outdoor 
and recreational activity. Free 


508 Country Water Guide Private water system and 
pump selection guide contains information on water 
sources, types of wells and pumps, and typical in- 
stallations. Brochure also tells how to calculate pu 
water needs and select equipment. From F.E. 
Myers. 25¢ 


509 CB Radios and Antennas Brochure from New- 
Co illustrates line of CB radios and accessories. 
ree 


510 Designer Bifold Doors Nord brochure describes 
five designs and a variety of uses of bifold doors. 
Complete step-by-step instructions cover installing 
track, adjusting doors, and proper finishing. Free 


qna m ma шш mes sus шш mm шш шы шш шш шш um шш шш шы n жа FILL IN COUPON AND MAIL TODA Ys иш um m m momo m m шш ин шиш эш ни эш эин шш шп шш 


511 Mite-R-Gage Mite-R-Gage is the versatile new 

tool for solving simple and Ural err mitering prob- 

lems. Measures angles directly, locks into any posi- 

tion, accurate to 4% degree, made of unbreakable 

Lean, Spec sheet with instructions, from Nowlin. 
reg 


512 Guide to Beautiful Windows Informative 
pamphlet from OB/Masco depicts various window 
treatments, how to measure drapes, and necessary 
window hardware. Free 


513 Texture Painting Guide — Easy-to-follow brochure 
full of tips for the do-it-yourselfer includes sections 
on preparation, buying texture paint, edging, sec- 
tioning, and clean-up. Instructions for using Padco 
Texture Painting Tools are also given. 25€ : 


514 Woodstrip Easy Projects Booklet Twelve pages 
of real wood decorating ideas with Cedarstrip—easy- 
to-apply western-red-cedar veneer that goes with any 
decor, particularly attractive in bathrooms, kitch- 
ens, and for fireplace walls. Pope & Talbot's booklet 
is full of installation tips and decorating ideas. 25€ 


515 Fireplace Ideas Informative 16-page booklet 
shows many ways to screen your fireplace with mesh 
or glass. Tips on proper screen selection and deco- 
rative accessories are also given. From Portland Wil- 
lamette Co. 25€ 


516 Getting the Most Out of Your Radial Saw Hard 
cover, 128-page book covers a wide scope of 
methods and procedures for any brand of radial saw 
from simple through intricate cuts. Contains special 
chapter on motorized miter box. 300 photos and line 
drawings. From Rockwell International. $6.00 


517 Home Security Booklet from Russwin provides 
helpful information on the security of home and 
business. Hints for preventive protection with locks 
and smoke alarms. Free 


518 How To Buy a Lock Schlage brochure explains 
various door and window locks for the house or 
apartment. 25é 


519 How to Grow More and Better Vegetables O.M. 
Scott brochure provides the basic information 
needed to have a successful vegetable garden. In- 
cludes advice on how and when to plant, how to 
fertilize and take care of the garden, and answers to 
many basic gardening questions. Free 


POPULAR SCIENCE P.O. Box 2748, Clinton, lowa 52735 


Note: Popular Science lowa address is for Product Information only. Subscription inquiries should 
be directed to the address at the foot of the table-of-contents page. 


O 501 $3.95 O 506 О 511 

[1502256 O 507 O 512 

г] 503 O 508 25¢ П 513 25¢ 
o 509 О 514 25# 

O 505 O 510 О 515 25€ 

‚30 for handling 

Name (please print) 


Address i 


Please send the items checked below. | am enclosing 30€ handling charge 
(any number of items) plus amount required for priced items. 


[] 516 $6 О 521 [1 526 
О 517 O 522 О 527 
[518256 О 523 О 528 
О 519 O 524 O 529 
O 520 О 525 756 O 530 $1 


City & State — 


Please send cash, check, or money order made out to Popular Science. 
No stamps or foreign currency. Allow approximately six weeks delivery. 
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192 | POPULAR SCIENCE 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


520 CB Antennas Complete line of CB antennas for 
mobile, marine, and base station, with installation 
tips is in Shakespeare's catalog. Free 


521 South Carolina Trip Kit Vacation planner with 
folders on attractions, events, activites, resorts, plus 
accommodations guide and map, is available from 
South Carolina Tourism. Free 


522 Moped Fact Sheets The Puch Book describes 
everything you ever wanted to know about a moped. 
Eight models with specifications are shown. Free 


923 Car Care for Women STP booklet explains in 

simple language how women can avoid some of the 

high costs of auto repairs by following basic car-care 

CASIN: Helpful tips for anyone who owns a car. 
ree 


524 Engine Dil-Cooling Systems Color catalog shows 
complete transmission and engine oil-cooling sys- 
tem, explains use of coolers and oil-temperature fail- 
ure charts. From Thermo-Chem Corp. Free 


525 Patios, Fences, Greenhouses Three do-it-your- 
self projects are available from Filon. Plans include 
step-by-step details and complete materials lists. All 
three sets for 75 


526 Franklin Fireplaces and Stoves U.S. Stove's 
brochure provides helpful tips on Franklin stove in- 
stallation and comparison chart on efficiency of vari- 
ous stoves' construction. Free 


527 Marine Corps mig ا‎ Book Marine Corps 
offers a 16-page book that can help you make some 
decisions about your future. Free 


528 Lawn Trimmers Weed Eater brand trimmers cut 
grass with nylon line quickly, easily, and safely. 

ooklet describes models of electric and lightweight 
gasoline-powered trimmers. Free 


529 Play Olympic Golf Whispering Palms Golf and 
иу Club in Rancho Santa Fe, Calif., offers а 
new playing-range concept to sharpen your shot- 
making. Free 


530 Woodworking Catalog Thorough listing in- 

cludes supplies, fine hardwoods, veneers, special 

hardware, knobs and pulls, hinges, books, craf 
lans, tools, and much more. From Woodworker's 
tore. $1.00 


THIS COUPON EXPIRES JULY 31, 1979 


| AM ENCLOSING 
$ — — for priced items 
.30 for handling 
$— — — TOTAL REMITTANCE 


Zip 
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Performance. Most stern drive manufacturers talk 
about it. But only OMC can back it up with these 
exclusive performance features. Look them over. 
Compare. Then experience the OMC difference in 
stern drive boating. 


75? HI-TILT™ 

Others tilt only 60? at best. 
And for beaching, launch- 
ing or changing props in the 
water ... the higher the tilt 
the better. 


90? TURNING 

Other drives can turn only 
60°. OMC owners can turn 
their boats in about half the 
distance. Twice as handy 
getting in and out of tight 
places. 


POWER SHIFT 

For easy shifting—just the 
kind you want in close 
quarters—use our power 
assist, not your muscles. 


SELECTRIM™ 

Adjust the outdrive angle at 
the flick of a switch, or let 
the boatbuilder pre-set the 
trim for best overall per- 
formance. We cover all the 
angles. 


TRU-COURSE™ STEERING and UNI-MOUNT™ 
OMC owners get even more performance; Tru- 
Course Steering, mechanical or Power ... both 
stay put until you turn the wheel. And Uni-Mount 
isolation ... for quiet, smooth running. 


To learn more see your nearby OMC Stern Drive 
dealer. He's in the Yellow Pages under "Boats". 


OMC makes the difference. 


® 


STERN DRIVE 


ОМС STERN DRIVE 
4 PRODUCT GROUP OF OUTBOARD MARINE CORPORATION 
31428 CENTRAL AVENUE, WAUKEGAN, ILLINOIS 60083 
FROM THE MAKERS OF EVINRUDE AND JOHNSON 
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